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Developmental Possibilities 


in 16mm Projectors 


This paper adumbrates the possibilities of 16mm film and describes the objectives 
of projector design. It is stated that 16mm films are, at present, capable of approx- 
imating 35mm picture and sound quality. The JAN-Spec projector is described 
and the possibility of developing a portable system capable of obtaining full qual- 


ity performance from 16mm film is discussed. 


Wis: we attempt to accomplish in 


the development of any piece of equip- 
ment is determined in large part by what 
we believe to be possible. The signifi- 
cance of this statement will be made clear, 
I hope, by the following further obser- 
vation: It is not likely that any de- 
signers are working at the present time 
on theater projectors for 8mm film 

In the 16mm field it is my belief that 
we have been limited in our aims and 
objectives, and consequently also in our 
accomplishments, by too pessimistic a 
view of what can be accomplished with 
16mm film. It is true, unfortunately, that 


many exhibitions with 16mm film are of 


mediocre to poor quality in both picture 
and sound. This is bound to happen in a 
field in which much equipment survives 
from an earlier era and in which many 
workers are rank amateurs or beginners, 


uninformed about the finer points of 


procedure which the professional should 
know and observe. The trouble is that the 
experience of poor performance leads to 
the impression that really good perform- 
ance is impossible; to a defeatist atti- 
tude that says, “‘Well, after all, what can 
you expect? It’s only 16mm!” This atti- 
tude is particularly likely to affect busi- 
ness executives in the industry who de- 
cide how often and how diligently we 
attempt to make improvements. 

The military services deserve a great 
deal of credit for having taken the initia- 
tive in encouraging the development 
of projectors with which, given good 
film, it is possible to approximate closely 
given by 


the performance normally 
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35mm film and equipment. I refer, of 
course, to the well known JAN-Spec 
projector and to the program by the Navy 
which resulted in the demonstration 
1954,* 
of a portable projector equipped with a 


given in Washington, in May 


xenon arclamp which delivered more 
than 2000 lumens to the screen, giving an 
18-ft picture with standard screen 
brightness. These developments and the 
parallel development of what is essen- 
tially a 16mm theater projector by one 
large manufacturer have done a great 
deal to open the eyes of the industry to 
what can be accomplished with 16mm 
film in our present state of knowledge. 

What we accomplish in the commer- 
cial production of films is, of course, only 
a fraction of what we know how to do. 
Nevertheless, what is done in the scien- 
tific laboratory today is the commercial 
practice of tomorrow or, at the latest, of 
day after tomorrow, and this must be 
taken into account in the engineering of 
related products, such as the projector. 

I have been invited, on this occasion, 
to indicate what should be the objectives 
of projector design for the possibilities of 
day after tomorrow. I propose to begin by 
setting forth what can be done in film 
production with the knowledge avail- 
able today. 

The statement is often made, and very 
commonly believed, that modern photo- 
graphic lenses, in their ability to form 
images of fine detail, far surpass the 
ability of the photographic film to re- 


* Three papers in Jour. SMPTE, 63: 95-104, 
Sept. 1954: Philip M. Cowett, ““Navy develop- 
ment program for a brighter projector light 
source”; William 1 Anderson, Jr., ‘“‘High- 
brightness xenon compact arclamp’”’; and Ellis 
W. D’Arcy and Anton C. Seda, “Applications 
of the xenon arc to the Armed Forces 16mm Pro- 


jector.”’ 
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cord that detail. If this were true in the 
sense in which it is stated, it would mean 
that 16mm film could not possibly rival 
the pictorial performance of 35mm and 
wider films, since the amount of detail in 
the picture would be proportional to the 
area of the frame. What is actually true, 
however, is that only in the 8mm size 
does the lens approximate a “perfect” 
imaging system. 

In both the 16mm and 35mm sizes the 
aberrations of the lens limit the per- 
formance at least as much as the film. 
This means that if we employ the top- 
quality lenses available today we can 
come close to recording as much detail 
on 16mm film as is normally done on 
35mm. Because the 16mm lenses are of 
shorter focal lengths they behave more 
nearly like “‘perfect’’ lenses, and_ this 
makes it possible to use more of the ability 
of the film to record detail in 16mm. 
We see the same optical laws at work on 
the pages of magazines such as Life and 
Look, which today derive most of their 
illustrations, even up to the full-page 
size, from ‘‘miniature’’ camera negatives. 

Putting what has been expressed in 
quantitative form, it may be stated that, 
with top-quality lenses on a professional 
type of camera, we can expect to obtain 
resolution of 60 to 70 lines/mm on orig- 
inal films and, after printing on good step 
printers, 45 to 55 lines/mm in the print. 
The lower figures apply to color films. 

In 35mm practice it was found by the 
Television Committee of this Society a 
few years ago that resolution of 28 lines/- 
mm gives a picture that appears sharp 
even from the front row of seats in the 
average theater. Since the linear sizes of 
the two frames are very nearly in a two- 
to-one ratio, this means that the 16mm 
film must resolve 56 lines/mm to give 
equivalent performance. With the best 
lenses and suitable films, this figure is 
approached closely in the black-and- 
white 16mm release print. In color there 
is some sacrifice of resolution, but the 
film types most recently introduced to 
the market show great improvement in 
sharpness and, I believe, make it per- 
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missible to expect, in another year or two, 
16mm color as well as black-and-white 
prints with definition equivalent to 35mm. 

Good pictorial performance also re- 
quires excellent picture steadiness. For 
some years, the standards adopted by the 
Society have given a maximum picture 
jump of } of 1% of the picture width 
as an acceptable standard of steadiness. 
This applies both to 35mm and 16mm 
screen images. In 16mm this allows es- 
sentially 0.001 in. of jump at the film as 
the accumulated result of inaccuracy of 
the perforations of the two films, in- 
accuracy of register in the camera, jump 
resulting from printing and jump due to 
the projector. Each of these contribu- 
tions at the present time, with the best 
equipment, is in the range from 0.0001 to 
0.0002 in., so that the accumulated jump 
rarely amounts to as much as 0.001 in. 
On this score, therefore, there is no reason 
to avoid the projection of theater-size 
pictures from 16mm film. 

For any given film size and any type 
of light source, there is a practical maxi- 
mum amount of light that can be directed 
upon the film at the gate without damag- 
ing the film during the brief time that it 
is in the gate. This limit is not reached in 
the JAN-Spec projector with the 1000-w 
incandescent lamp delivering 525 lm to 
the screen. It is approached in a carbon 
arclamp projector delivering 2500 Im. 
In order to reach this value safely, it was 
found necessary to use heat-absorbing 
glass in the illuminating system and pro- 
vide an air stream to keep the film and 
gate cool. The experimental xenon arc- 
lamp installation in a JAN-Spec pro- 
jector did not appear to need special 
cooling devices while delivering 2200 Im. 
This indicates that this type of source has 
a favorable ratio of infrared to visible 
radiation. We may conclude that the 16- 
mm film frame is not too small to trans- 
mit enough light for theater-size pictures. 


Sound Quality 

It is not generally believed that it is 
possible to obtain sound quality com- 
parable to normal 35mm _ photographic 
sound on 16mm film. Actually, normal 
35mm recording practice is so far from 
utilizing the full capabilities of the photo- 
graphic emulsion that it is fairly easy to 
obtain the customary standard of perform- 
ance with 16mm film provided a suit- 
able reproducer is used. If the 16mm 
methods were applied to 35mm _ film 
they would produce records “‘flat’’ to at 
least 20,000 cycles, with signal-to-noise 
ratio of at least 60 db. 

At the convention of this Society at 
Lake Placid in the Fall of 1950 I demon- 
strated 16mm records flat to 10,000 cycles 
with low distortion and with signal-to- 
noise ratios of 45 db. These were “direct 
positive” variable-density records pro- 
duced by a recording system which gives 
an accurately controlled nonlinear modu- 
lation of the light beam in such a way as 


> 


to pre-compensate for the nonlinearity of 
the photographic process. Subsequent 
work improved the signal-to-noise ratio 
until it is now in the range of 52 to 55 db. 
The range of modulation obtained is from 
5% to 85% light transmission, which 
gives a reproduction level much higher 
than that of most variable-density, equal 
to that of good variable-area records. 
This process has been in commercial use 
in New York for the past several years in 
connection with television. The sound 
record master is a magnetic record on 
16mm film base. Quality has been limited 
as much by the magnetic record as by the 
photographic recording process; it was 
proved repeatedly that if the photo- 
graphic release print and the magnetic 
record from which it was recorded were 
run simultaneously in synchronism on 
the best available reproducers, it was 
impossible to distinguish between them 
when switching back and forth. 

Still later work on reversal color dupli- 
cating films yielded particularly fine 
quality. The frequency range was not 
as wide as in black-and-white, but a flat 
6000-c range was obtained without diffi- 
culty, and the records were particularly 
low in distortion and in background 
noise. Unfortunately, this work was done 
with the now discontinued type of color 
stock, so that the measurement and ad- 
justment procedure must be repeated 
with the present film before it will be 
commercially significant. The point to be 
remembered, however, is that it has been 
proved that the same kind of sound qual- 
ity to which we have been accustomed in 
theatrical motion pictures can be ob- 
tained on 16mm color prints. 

I have spoken of my own work in 
16mm sound because these are the results 
with which I am most familiar. What one 
organization has been able to accomplish, 
other competent engineering groups 
should be able to do with no great diffi- 
culty. 

To summarize: It can be stated with as- 
surance that if 16mm films are produced 
by competent workers using the best 
techniques now available, they are ca- 
pable of yielding results that closely ap- 
proach those of current 35mm releases in 
picture and sound quality. Also, pro- 
jection on theater-size screens is possible 
without damage by overheating of the 
film 


Portable-Projector Design 

Can this result be obtained with a port- 
able projector? I believe that it can; and 
I shall indicate how I believe such a de- 
velopment should proceed. 

The rational design of a projector be- 
gins with the choice of the light source. 
The dimensions of the light source, the 
dimensions of its glass or quartz envelope, 
and its cooling requirements will impose 
certain limitations on the optical sys- 
tem, that is, on the condenser and the 
projection lens. These must be designed 


to give as high efficiency as is possible 
consistent with whatever standard of 
uniformity of screen illumination 
Illumination of 

in the corners of the screen as compared 
with 100% in the center is generally a 





been adopted. 


reasonable requirement. 

Since we know that the incandescent 
type of lamp cannot be made to give 
much more than the 525 Im obtained 
with the present JAN-Spec projector, we 
must look to light sources of greater 
brightness in order to obtain the 2000 or 
more lumens needed for theater-sized 
screens. The possible choices are the 
carbon arc, the zirconium arc, and the 
xenon short arc. The carbon arclamp is 
large; it is not suitable for use outside a 
separate enclosed projection room; also 
it requires a certain skill for its operation. 
For these reasons, it may be ruled out for 
portable equipment. Of the other two 
possibilities the xenon arc appears to be 
much better suited for this type of service. 
It is a gaseous discharge under high 
pressure in a comparatively small quartz 
tube; the light has a continuous spectrum 
of quality very similar to sunlight. The 
lamp is somewhat costly, but has a long 
life, of the order of 300 to 400 hr. There is 
some prospect that further development 
work will increase the life expectancy to 
as much as 1000 hr. 

The biplane filament array of the 
familiar 1000-w incandescent lamp is 
approximately 11 mm square. The light 
source in the xenon short arclamp is 
much smaller. In various lamps of 500- 
to 2000-w power consumption it varies 
from about 2 mm square to 3 mm square, 
and in one case it measures approxi- 
mately 2 X 4 mm. This small source 
calls for a condensing lens system quite 
different from those to which we have 
been accustomed. It also has interesting 
implications with reference to projection 
lens design. 

It can be proved, although I shall not 
try to do so here, that any moderately 
small light source is utilized at maximum 
efficiency if we place it as close to the 
film aperture as possible, allowing 
room between the bulb and the aperture 
only for the shutter (if one is used), and 
for a condensing lens or lenses which will 
image the source in the entrance pupil of 
the projection lens. Longer optical trains, 
if properly designed, can equal but 
cannot exceed the screen brightness that 
will be obtained with the system de- 
scribed. 

With the compact type of condensing 
lens system the size of the light beam 
when it reaches the projection lens de- 
pends on the source size; if the source is 
large enough, the projection lens will be 
filled with light; if it is small, only the 
center of the lens aperture will be used. 
Thus the incandescent type of lamp is 
capable of filling a lens having an aper- 
ture as great as {/1.4. The much smaller 
xenon arclamp will utilize only about 
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f 3.5 of the lens aperture. If a fairly long 
condenser lens train is used it may still be 
necessary to use the conventional f/f) 1.6 
or f/1.5 lens in order to pick up all the 
light that comes through the aperture, 
but this does not mean that the lens is 
working at full efficiency. A compact 
condensing lens system with a_ projec- 
tion lens of f/3.5 aperture will deliver 
just as much light to the screen, and will 
give excellent uniformity of screen illu- 
mination. 

The important implication of what I 
have just stated is that a properly de- 
signed projector for use with the xenon 
lamp could use an //3.5 projection lens, 
which, for the same cost, could be very 
much better corrected than those now 
supplied in the {/1.6 speed. The great 
brightness per unit area of the xenon 
arc makes up for its inability to fill a 
large-aperture projection lens, so that 
even with the lens of moderate aperture 
we may still expect to obtain the amount 
of light needed for theater-size screens. 

An important further consequence of 
the small size of the xenon light source is 
that the anamorphic lenses required for 
projection of wide-screen pictures will be 
easier to design and will be smaller, 
lighter, and better corrected. 

A considerable amount of work re- 
mains to be done to determine the best 
way of using the xenon lamp. In the dem- 
onstration given in 1954 the lamp was 
pulsed at 120 cycles/sec, taking advan- 
tage of the fact that 24 is 4 of 120. The 
dark periods between light pulses were 
considerably longer than the flashes, and 
were long enough that the film could be 
advanced during every fifth dark period, 
since the JAN-Spec machine has a very 
fast pulldown. This machine therefore 
had no shutter. 

Others who have been working on the 
development of xenon lamps feel that it 
may be better to operate the lamp con- 
tinuously on rectified direct current and 
use the conventional shutter. Until both 
systems have been worked out completely 
it is difficult to predict which will lead to 
the smaller and simpler power-supply 
system. The lamps cannot be operated 
directly from either a-c or d-c supply 
lines, since they require large currents 
(30 to 100 amp) at low voltages (16 to 30 
v, in different designs). Furthermore, 
high-frequency, 
voltage pulses to start the flow of current. 
One of the most ingenious features of the 
system demonstrated in 1954 was the cir- 
cuit arrangement by which these high- 
frequency pulses were supplied at 120/ sec 


they require high- 


in synchronism with the action of the 
projector mechanism. 


Mechanical Design 


As I said before, in the rational design 
of a projector all this work on the light 
source and optical system should precede 
any mechanical design. Once the optical 
system has been worked out in its best 


Maurer: 


form, the mechanical designer’s task is 
to put the necessary supporting structure 
and mechanism around it without re- 
quiring that it be changed in any way 
This, I believe, has never been done in 
the development of the existing com- 
mercial projectors. Most of these ma- 
chines, unfortunately, contain mechan- 
ical features which make it impossible 
to use highly efficient condensing lens 
JAN-Spec 
better than any of the others in this 


systems. The projector is 
respect, and this is why it succeeds in 
delivering approximately twice as much 
light to the screen as any other portable 
16mm projector. 

Among the characteristics to be de- 
sired in a portable projector, quiet op- 
eration would surely be near the top in 
any list. I believe that a great deal can 
be accomplished in the direction of a 
quiet mechanism by two steps: 

(1) Design the gear system so that, 
apart from the motor and the intermit- 
tent movement, there is only one fast 
running shaft, this being the main drive- 
shaft. 

(2) Employ a type of intermittent 
movement which cycles only once per 
picture frame instead of three times as is 
done in most present constructions. 


The most important source of noise in 
most present machines is the claw mech- 
anism which reciprocates at 72/sec, 
pulling down a frame of film on every 
third stroke (sometimes on every second 
stroke). This has been done in order to 
get a very quick pulldown and to equal- 
ize the load on the driving mechanism. 

The most desirable form of pulldown is 
the intermittent sprocket, as is well 
known. There are difficulties in applying 
it in a 16mm projector because the con- 
ventional four-sided star type of Geneva 
mechanism cannot be used, and a Geneva 
with a six- or eight-sided star, which 
would give a sprocket large enough to be 
practical, does not give a quick enough 
pulldown. 

There are several ways of getting 
around this difficulty. In the one machine 
now on the market which uses a Geneva 
and an eight-tooth intermittent sprocket, 
the action is accelerated by a two-stage 
eccentric pin-and-slot drive. This is 
effective, but too large for a portable 
machine. A more elegant solution uses a 
pair of elliptical gears to transmit motion 
from the main drive to the cam shaft. 
This construction can be quite compact, 
and can be enclosed and run in oil or 
grease. A few years ago it would have 
been impractical because of the diffi- 
culty of generating the elliptical gears, 
but modern developments in gear shap- 
ing have made this fairly easy. There are 
still other ways of solving the problem, 
some of which may be described at some 
later time. 

If an intermittent sprocket type of 
pulldown is used it should be provided 


with a flywheel to smooth the opera- 
tion. This, of course, has been done in 
35mm projectors for many years. 

Speed reductions in the projector 
mechanism should be accomplished by 
means of worms and worm gears; these 
are completely silent in operation. 

Actually all the necessary functions in 
a projector can be performed by a sys- 
tem of eight gears if we do not count the 
elliptical gears that may be built into 
the intermittent movement. 

A quiet-running projector will not need 
to be operated in a case. This will be a 
great gain in convenience for those who 
operate it. 

The sound reproducing system of a 
high-quality, portable projector offers 
few problems. The Davis type of drive or 
one of its modifications will give ex- 
cellent freedom from flutter provided the 
design is worked out to permit using a 
flywheel having about four times the 
moment of inertia of those now used. 
The resulting motion should have no 
more than 0.1% flutter when reproduc- 
ing photographic soundtracks, and 
should be better than 0.2% when pulling 
magnetically striped film past a repro- 
ducing head. The standard of 0.25% 
flutter for photographic sound track re- 
production which was incorporated in 
the JAN-Spec seems to me to be not good 
enough. It is fairly easy today to record 
and print photographic soundtracks so 
that the flutter content is not more than 
0.05%. 

The optical system which focuses the 
scanning light beam should be designed 
to produce a line of light 0.0003 in. in 
height. If this is focused half-way be- 
tween the two possible emuision positions 
of the film, the effective scanning beam 
width will be 0.0005 in., which permits 
reproducing efficiently the range up to 
8000 cycles. The optical system can be 
of the familiar type made up of three 
cylindrical lenses. One large projector 
manufacturer is already close to the prac- 
tice I am recommending here. 

A mechanically quiet projector will 
introduce little background noise into 
the sound system by vibration of the 
photocell; nevertheless, if we are to keep 
the system noise 55 to 60 db below the 
level of an average signal, as we must to 
take advantage of the extremely quiet 
soundtracks which we now know how to 
produce, it will probably be desirable to 
use the lead sulfide type of cell. Most of 
the valid objections to the use of these 
cells have been overcome by the recent 
methods of producing color prints with 
silver soundtracks, which are efficient 
absorbers of the infrared wavelengths to 
which the lead sulfide cells respond. 

The design of audio amplifiers has 
undergone extensive development in 
recent years as a result of increasing gen- 
eral interest in “‘high fidelity” reproduc- 
tion of music. Some of these fairly new 
circuits which give high power output 
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with extremely low distortion could well 

be used for sound film reproduction. 
Probably the most serious obstacle to 

the production of high-quality sound by 


a portable system is the difficulty of 


obtaining a loudspeaker of wide fre- 
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of high frequencies than we are doing at 
present, and these contribute greatly to 
naturalness and intelligibility of speech. 
Perhaps it is fair to say that the low- 
frequency limitation is not too serious, 
since we are primarily interested in talking 


—— wa 


lieve that this is necessary if we are to ob- 
tain the full quality of performance of 
which 16mm films are capable. I am 
convinced that such a projector, once in 
existence, would be of great value to the 
Armed Services and to all who are in- 
terested in the many educational appli- 


quency range without excessive size motion pictures. 


and weight. This limitation may always : 
exist for a completely portable system. Conclusion 
It is a limitation primarily at the low- 
frequency end of the response. Nothing 
prevents our reproducing a wider range 


You will have noticed that my dis- 
cussion has been predicated upon an en- 
tirely new design for a projector. I be- 


cations of the motion picture. I have 
presented these thoughts in the hope that 
they may help someone at some time in 
the not too distant future to create a 
machine capable of this higher standard 
of performance. 





Letter to the Editor 


From a Pioneer — About the History of Sound Motion Pictures 


[Editor’s Note: Samuel Wein holds more than 100 patents for 
inventions in electronics, plastics, photography and chemistry. 
As he relates in his letter, he was a pioneer in television and 
sound-on-film. He experimented with selenium light-sensitive 
cells as early as 1914. Early in his career he did research work 
for Thomas A. Edison, and worked with other well known 
scientists, such as Charles P. Steinmetz, Elias E. Ries, and Allen 
B. Du Mont (of the Jenkins Television Corp.). He has published 
widely. Two of his books are Metallizing Non-Conductors and 
Metallic Coatings on Non-Metallic Materials. Besides the two 
early articles cited below, there is also an article about Mr. 
Wein’s early work by John B. Brennan, Jr., “Light Sensitive 
Cells Make Talking Pictures Possible,’ in Radio News, 11: 
723.] 

Mr. Edward W. Kellogg (whose “History of Sound 
Motion Pictures” appeared in the June, July and 
August 1955 Journals) has suggested that I write you 
about my early efforts in recording sound photographi- 
cally and reproducing it by means of light-sensitive cells. 
Two papers of mine, “Talking Motion Pictures and 
Selenium” and the “Gripenberg Selenium Cell,” ap- 
peared in the Electrical Experimenter, June 1915. The first 
paper was the very first disclosure showing the use of a 
light-sensitive cell with an amplifier circuit. In this 
case I made use of a variable-density soundtrack. The 
disclosure showed the use of the manometric capsule 
as the variable light source, although in 1915 I patented 


the use of a gas-filled tube (neon, helium, etc.), the patent 
was “abandoned” for lack of interest by the industry at 
that time. The variations in light were amplified by a re- 
sistance-coupled or alternatively by a_ transformer- 
coupled amplifier. 

The results were crude, but this was the germ of an idea 
that has steadily grown to its present development. The 
light-sensitive cell that I used at that time was the now 
extinct selenium cell. The expression “frequency re- 
sponse”’ (speed) of the cell to light was unknown at that 
time (1915). In 1916 I used the vacuum and the gas- 
filled potassium hydride photo-cell and thereafter I used 
the (1930) Becquerel type of light-sensitive cell (liquid- 
type). 

You may also be interested to learn that my inventions 
were cited in certain early patent litigations (Tri-Ergon). 
I was not one of the litigants, but served as an expert. 
I demonstrated sound on film as early as 1913-1914 with- 
out pictures, using the Ruhmer film actually made as 
early as 1905. The Simon arc was the source of modu- 
lated light. 


I think the above may be of interest to you. 


SAMUEL WEIN, 
P.O. Box 65, Quincy, Mass 


June 9, 1956 





Erratum 


Michael Rettinger, “Replaceable pole tip caps for CinemaScope magnetic reproduce heads,” Jour. SMPTE, 65: 652-655, Dec. 


1956 


The engravings for Figs. 2A, 2B and 2C were interchanged. The drawing for Fig. 2A is in the Fig. 2B position; that for Fig. 2B is 
over the Fig. 2C wording; and the illustration for Fig. 2C is in Fig. 2A position. 
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Recent Developments in 


Multichannel Stereophonic 


Recording Systems 


The development of new facilities for large-scale motion-picture presentation has 


stimulated a commensurate advance in the realism of the reproduced sound. This 


paper discusses advances in equipment performance and operating technique 
applicable to the 6- and 7-channel stereophonic systems associated with these 
presentations, and describes the recording and re-recording facilities developed in 


several of the major Hollywood studios. 


3 rHE last two years, significant 
advances have been made in the de- 
velopment of techniques and facilities 
for motion-picture theater presentations. 
The changes were primarily developed 
around a striking increase in the size of 
the screen. This offered opportunities 
for the deployment of action hitherto 
unavailable and presented a new perspec- 
tive in entertainment to the viewing 
public. The larger viewing angle makes 
the viewer less conscious of the borders 
of the picture and gives him a new 
feeling of participation in the action 
involved. A further recognized value 
from the expanded picture, so far not 
fully exploited, is the logical one of 
permitting action to occur simultaneously 
over a larger scenic area. This not only 
provides much greater detail, but also 
reduces the need for a cut from a long 
shot to a close shot or from one close 
shot to another with the accompanying 
transitional interruption and departure 
from reality for the viewer. 

Since the new large-scale projected 
picture has been based on meeting the 
requirements of a deluxe showing, ex- 
pense has not been spared to retain or 
even improve the definition over that of 
the older, smaller picture. This has been 
done by such expedients as larger nega- 
tive and print frame sizes, and new, 
complex photographic and projecion 
lenses. In at least one instance, the 
number of projected frames per second 
has been increased by 259% to minimize 
stroboscopic effects which would other- 
wise become more noticeable with the 
larger screen size and greater rate of 
movement on the screen. 

With these efforts and achievements 
in the direction of dramatically im- 
proved pictorial presentation, it is only 
Presented on October 10, 1956, at the Societv’s 
Convention at Los Angeles by E. W lemplin, 
Westrex Corp., 6601 Romaine St., Hollywood 38 
(This paper was first received September 4, 1956, 
and inrevised briefer form on November 22, 1956.) 
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natural that a corresponding effort should 
be placed on the improvement of the 
accompanying sound in order that all 
reasonable steps may be taken to en- 
hance its dramatic effect, and more 
specifically in order that any new 
capabilities of the picture be fully 
supported by the associated sound 
facilities. 

A primary and very obvious require- 
ment for a sound system associated with 
a new large-screen picture is that the 
characteristics of the sound be fully as 
realistic and dramatic as those of the 
picture. With the large screen, different 
portions of the picture appear at notice- 
ably different viewing angles to the ob- 
server and the apparent position of the 
sound source must conform to that of the 
person or object producing the sound. 
Music and other effects which pictorially 
are spread over a considerable area in 
the picture should have their associated 
sounds similarly distributed. Movements 
of sound must be uniformly smooth and 
realistic. 

On the basis of a large number of 
carefully controlled tests, at least three 
of the major studios have independently 
arrived at the conclusion that more than 
three separate channels of sound are re- 
quired to meet standards of performance 
for the 50- to 65-ft screens being used in 
these deluxe systems. Accordingly, five 
separate channels have been provided to 
operate into five horn systems behind the 
screen. One or more additional channels 
have been added to provide auditorium 
effects, and in some cases to position 
effects in different portions of the 
auditorium. 

Coincident with the effort and expense 
in providing a new degree of sound 
perspective, the engineers have right- 
fully taken a fresh look at the various 
performance characteristics associated 
with the sound in order that any new 
conditions or effects imposed by the 
introduction of additional 
would be adequately considered and 
fully exploited, and in order that recent 


channels 
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advances in the art could be utilized to 
improve the basic sound quality and 
thus enhance the overall presentation. 

In analyzing the various factors 
affecting sound quality, it was evident 
that many were interdependent. The 
extension of certain parameters made 
even more necessary the improvement of 
others. In some instances the introduc- 
tion of certain advances made othet 
advances more difficult. 

The use of the newest high-quality 
magnetic emulsions and improved manu- 
facturing control of the magnetic heads 
made it possible to obtain on film a 
uniform extended 
frequency range from 40 to 12000 cycles, 


response over an 


compared with the former photographic 
bandwidth of approximately 50 cycles 
to between 6000 and 8000 cycles. 

The bandwidth in the new systems 
can be held to less than a +1-db total 
amplitude variation over the extended 
range so that several generations can be 
produced with negligible degradation or 
change in sound quality. However, this 
extension in bandwidth provides a wider 
spectrum in which both background 
noise and distortion components may 
enter the system. Consequently, new 
efforts are required to maintain high 
signal-to-noise ratio and low overall 
distortion. The increase in the number 
of channels also has a direct bearing on 
the overall effective noise emanating 
from the complete system. Six channels 
produce six times the noise power of one 
channel, which corresponds to an effec- 
tive increase of about 8 db in the noise 
level in the auditorium. 

New limitations on allowable varia- 
tions in system gain and recording level 
have been set to avoid unbalance 
among channels which would degrade 
the stereophonic effect. Because of these 
new, more stringent requirements for 
performance on almost all fronts, it was 
decided to develop new 
possible. This development 


equipment 
wherever 
included the production equipment used 
for original dialogue, music and effects, 
the elaborate re-recording facilities which 
provide the means for combining, modi- 
fying and correcting original tracks to 
produce the master release print, and 
the electrical transferring facilities for 
producing the release prints from the 
re-recorded master. 

Two new basic amplifiers were de- 
veloped for use with this new equipment. 
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which is the re- 


The RA-1556 


producing amplifier used throughout the 


type, 


recording and reproducing machines, 


contains the magnetic 6-db octave char- 
acteristic and the low- and _ high-fre- 
quency post-equalization The othe 


amplifier, the RA-1554 type, is used for a 
general purpose line and recording out- 
the entire 
the 


put amplifier throughout 


transmission system associated with 


re-recording console 


In both of these new amplifiers, 
particular care was taken in the de- 
velopment to maintain very low dis- 


tortion over the entire useful frequency 
range. In addition to the 
of a uniform performance characteristic 


maintenance 


for these amplifiers, trimming adjust- 


ments are available in some models 


provide for very minor variations in 


frequency response and gain. 
the 
frequency characteristic of these ampli- 


Figure 1 shows distortion vs 


fiers. The lower line shows the distortion 
at or slightly above the normal operating 
level f‘ the 


based on 3% on 
film itself and it will be observed here 


distortion 


that in all cases the amplifier distortion 


is below 4%, 


and therefore completely 
even under multiple-genera- 
tion he upper 
curve for each of these amplifiers shows 
the 10 db the 
maximum operating level used for 3% 
magnetic distortion, and this 
shows that the distortion does not break 


appreciably until the level is well above 


negligible 
recording conditions 


characteristic above 


again 


normal recording conditions. These 
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moval for maintenance or inspection. 
The RA-1554 Amplifier has the added 
feature of the cathode circuit of the 
output stage being brought to the plug 
terminal so that by external strapping on 
the associated receptacle the amplifier 
may be operated at its maximum power 
output capacity of plus 28 dbm, or at 


reduced output Capacity at a_corre- 


sponding reduction in plate 
drain. Thus, the operating 


each portion of the circuit may be 


current 
conditions 
for 
adjusted for maximum efficiency without 
in any way changing the circuitry within 
the basic plug-in amplifier. 


Production Facilities 


For production facilities, it seemed 
likely that many of the effects would be 
recorded originally on three o1 


channels; 


possibly 
therefore, it 
considered expedient to provide 6- 
channel production-mixer facilities by 
using two 3-channel mixers patterned 
after the type which was used for earlier 
3- and 4-channel systems.' The 
may then be used in pairs for 6-channel 
and 
3-channel applica- 


five or six was 


mixers 


pickup and _ separately, simul- 
taneously 
tions (Fig. 3). 

The linear-type motion of the mixer 


controls is provided in order that the 


for 1- or 


relative positions of the mixers may be 


readily ascertained by quick 
order that 


simultaneously and in- 


more 


inspection, and also in 


several may be 


dependently adjusted by one operator. 


These linear controls are patterned 
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The RA-1554 and RA-1556 


Fig. 2. 
Amplifiers. 


and pulley to a conventional rotating- 


type attenuator. A continuously wound 
ladder-type attenuator is used for this 
the 


The control knob in the upper 


purpose because of lower friction 


involved. 


righthand corner of the lower panel 
permits rearrangement of the micro- 
phone inputs into one, two, three ot 


four separate recording channels. 
When operated as a_ single-channel 
mixer available 


device, six 


When operated as a multichannel system, 


inputs are 


the fifth and sixth mixer controls, which 


are plug-in elements, are removed to 


make space for an additional amplifier 


internally, and the remaining four 


mixers can operate in various arrange- 
ments into two, three four separate 
recording channels. 

The mixer 


general purpose 


the RA-1474 
plug-in type amplifier 
contains an additional 
facility for adjustable dialogue 


uses type, 


which internal 
plug-in 
equalization in the case of the micro- 
phone preamplifier and adjustable mid- 


range equalization in the case of the 
recording amplifier applications. Two 
additional amplifiers of the same type 


left- and right-ear binaural 


headset monitoring for any of the 
Two mixers 


provide 
various 
multichannel arrangements. 
operate together to provide a maximum 
of six channels. These mixers were used 
in this manner for the Todd-AO produc- 
Oklahoma, Twentieth Century- 
Fox’s production Aing and I, and the 
M-G-M__ demonstrations 


the 80th SMPTE 


tion of 


experimental 
that 
Convention 


were shown at 
The associated 6-channel production 
shown in Fig. 4. This is 
the 3-channel de- 
an earlier paper! with a few 
A new record and reproduce 
head assembly has been provided with 


recorder is 
similar to recorder 
scribed 

exceptions. 


six uniformly spaced 100-mil tracks 
across the 35mm film. A base cabinet 
has been added to the recorder to 


provide a new bias oscillator with six 


distortion characteristics also include the : 
residual distortion of the oscillator after a type which has been used in re- 
which was used for the test. recording at M-G-M_ studios for a 
Both of these amplifiers (Fig. 2) are the number of years. The linear motion of 
plug-in type which permit ready re- the control knob is translated by cord 
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a a RAISSG-A AMPL! CHARACTERISTIC 
er tT RA-ISSE-A ereder 
7; meee | =e! | +H +10 DBM ouTpuT>——~, || 
= 2 T | rT 
oO ——+— +--+ + -4 + + +— oe + T T , + —— —-4 
oe | | | | 
| Senet | Leos Pie DBM OUTPUT 4 
z | ae 
° } | | 
- | | me Sse eee 
a | | | T TT 
s ll 
| } | | | 
” aa eae — ——EEE —s +4 —— + = +4 
a & mmeesn Bain 1 
2|_|_| | | DISTORTION-FREQUENCY CHARACTERISTIC _| + a 
| RA-1554-A AMPLIFIER HTT 
_45 DB GAIN STEP | 
1 piecnthnod tbe ensns 7—— +28 DBM cert | 
— TT | ae | | , | 41 | | | 
0 Eee’ + + ae oe ee — + — }— —+-- TT — 
| “——— +18 DBM OUTPUT | 
seers LI} | | 
100 1000 10000 
FREQUENCY IN CYCLES PER SECOND 
Fig. 1. Distortion Characteristics of RA-1554 and RA-1556 Amplifiers. 
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Fig. 3. The RA-1524 Mixer. 


isolated and independently adjustable 
outputs, and facilities for monitoring the 
film output of all channels, separately o1 


compositely 
Re-recording Facilities 


The multichannel re-recording 
dummies and associated recorders and 
transfer machines are described in 
another paper.? 

Bearing in mind that each of these 
machines has six soundtracks, corre- 
sponding to the six sound channels, 
it can be seen that the number of sound 
inputs to the re-recording console be- 
comes very large for such a multichannel 
system. Actually in the case of the Todd- 
AO, M-G-M and Twentieth Century- 
Fox re-recording systems, there is a total 
of approximately 96 speech inputs to the 
re-recording console, corresponding to 
16 6-track re-recording sources. 

Mixer facilities are required for the 
simultaneously adjusting of all six tracks 
of each sound source, as well as for 
trimming or obtaining relative adjust- 
ment of each of the six tracks of each 
With the addition of 
mixer cutoff keys for each channel of 


sound source. 


each source, mixer group and master 


controls, plus the various auxiliary 
facilities such as single-channel and 
multichannel equalization, sound-effect 
filters and other miscellaneous items, 
the result is what may seem to be a very 
formidable number of controls. Con- 
sequently, considerable thought was 
given to simplifying the various controls 
as much as possible, ganging them where 


practicable to reduce the number of 


separate controls, and providing auto- 
matic switching means to transfer fa- 
cilities from one portion of the circuits 
to another, or to cut them in or out of the 
circuit. 


Templin: 


es aes we SS ONES SE 





VYOmmMme vo 








Fig. 4. The RA-1547 Recorder. 


Proper arrangement and location of 
the controls make it possible for a crew 
of reasonable size to handle complex 
operations with a minimum of confusion 
and error. and the maximum flexibility 
for handling special situations which 
might arise 

Another important reason for expend- 
ing initial planning effort in simplifying 
the controls was to permit the accom- 
plishment of as many as possible of the 
procedures in a single recording, thus 
reducing the number of successive 
generations required. 

Practically every facility has been 
made a plug-in unit in order that 
difficulties may be 


operating more 


rapidly isolated and corrected and 
routine maintenance procedures more 
easily accomplished. This method also 
more 


makes the entire arrangement 


flexible, permitting the insertion of 
special elements in the critical control 


area to meet particular special conditions 


without the complexity of basic equip- 
ment modification. 

Figure 5 shows one of these 6-channel 
re-recording consoles as installed at 
I'wentieth Century-Fox Studio. With 
some relatively minor but interesting 
variations, the same types of console and 
facilities have been used in the 6-channel 
re-recording consoles for Todd-AO and 
M-G-M. As can be seen from this figure, 
the console panel area is made up of a 
number of sections, each approximately 
18 in. 
systems the mixer, equalizer and panning- 


wide. In different custom-built 


control groups can be rearranged in 
relative position to suit the requirements 
or preference of a particular studio. 

An area is available in the rear of the 
consoles for the mounting of amplifiers 
and electronic equalizers. These also 
may be arranged in their relative posi- 
tions along the console in accordance 
with each studio’s requirements, so as 
to locate them adjacent to the controls 
with which they are directly associated 





Fig. 5. The Twentieth Century-Fox Re-recording Console. 
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Fig. 6. The Re-recording Console Mixer Group. 


circuitwise. This feature allows a very 
significant simplification of the wiring of 
the console. Associated with each console 
and directly behind the mixer operators 
is an equipment cabinet containing l 
additiona! facilities which are not re- 
quired to be under the direct control of 
the mixer operators; and (2) patching 


pecial 


panels as required for inserting Ss} 


facilities or setting up special circuits 
\ total of 16 6-channel program inputs 
come to the console 


lines are divided into four groups of four 


[hese incoming 


mixers each, each with a master group 
control, if desired. One group is normally 
intended for dialogue, one for musi 

one for effects and a fourth for addi- 
Dhese 


tional musk r effects material 


four group outputs plus one auxiliary 
output can be operated in any desired 


combination into either or both of two 


recording machines. Thus, it is possible 
to make two identical recordings simul- 
taneously, or to make two different 
which fol 


masters one ol example, 


may be a minus-dialogue track fo! 
foreign release 

Figure 6 is a close-up of one of these 
mixer groups with three of the plug-in 
mixers in position and the fourth and 


Bac h 


handles the multi-channel output of one 


fifth removed plug-in mixer 
re-recorder, in this instance only five 
of the channels being brought to the 
ganged control assembly. The five mixer 
pots are ganged together and connected 
by cord and pulley to the linear drive 
Individual cutoff keys are _ provided 
these being used mainly for test and for 
On the 


upper sloping poruion are the separate 


track identification purposes 
trimming attenuators used for correcting 
the relative balance of the tracks for 


proper overall stereophon effect: These 
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Group. 


trimmers have been found to be necessary 
because of irregularities and variations 
in acoustic pickup conditions which 
cannot be controlled adequately during 
the production. It should be remem- 
bered that this rather complex mixer 
containing ten 


assembly attenuators 


and five keys takes the place in the 
conventional single channel of a single 
attenuator 

[lie process of equalizing the various 
soundtracks also becomes more complex 
in the multichannel system and here it 
was found desirable to use the so-called 
control as 
yf 
f 


spec trum is 


graph ype of 


equalizei 
originally developed by Fred Wilson 


Samuel Goldwyn Studios. In this type 


equalizer, the frequency 


divided into six bands, each covering an 


equal logarithmic interval, and the level 


RELATIVE 


RE SPONSE 


A- RESPONSE WITH ALL CONTROLS SET AT 0-08 
B-RE SPONSE WITH CONTROL OF INDICATED FREQ SET AT +808 
C-RESPONSE WITH ALL CONTROLS SET AT +808 
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Fig. 7. The Re-recording Console Graphic Equalizer Control 


in each of these bands may then be 
separately raised or lowered over a + d- 
db range by the linearly operating con- 


trol. Thus, a great flexibility of adjust- 


ment is available 

In addition to providing controls 
eac’) of which can be manipulated by 
one finger, this unit has another advan- 
tage in that the relative positions of the 
knobs show graphically the character- 
istic of equalization which is _ being 
applied and this characteristic can thus 
be interpreted at a glance 

In some cases, particularly on single- 
channel dialogue or effects, one graphic 
equalizer can take care of a complete 
track before panning it or distributing 
it to the various output tracks. However, 
where a 5- or 6-channel soundtrack is 
usually 


provided, it is necessary to 


} 


1000 


FREQUENCY IN CYCLES PER SECOND 


Fig. 8. Typical Frequency Characteristics of RA-1576-A Equalizer. 
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Templin: 


control the equalization of all channels 
simultaneously and equally, and _ there- 
fore a ganged type of graphic control is 
required 

Figure shows two of the single- 
channel 6-band graphic equalizer con- 
trols, one of which has been unplugged 
from its normal position. These particu- 
lar ones were modified from a design by 
Cinema Engineering Company. Above 
these are the six controls of a 5-channel 
graphic control assembly we have de- 
veloped. Each basic control, similar to 
the one shown removed, covers only one 
frequency band, and therefore a total 
of six of these units is required to take 
care of the complete spectrum for five 
channels 

An associated RA-1576-A Equalize1 
is operated by these controls. This is an 
improved type compared with those used 
earlier. Contact noise generated in the 
associated control has been virtually 
eliminated. The signal-to-noise and maxi- 
undistorted have been 


mum output 


improved. Irregularities in the gain as 
the control potentiometer is adjusted 
have been minimized, and a relay has 
been added which can be operated 
remotely to enable or disable the equali- 
zation. This latter feature has been found 
to be very convenient in two specih 
respects 

a) Equalization may be inserted or 
removed instantaneously during a take. 
such as in a cut between a telephone and 
a direct conversation 

b) The equalization, in changing the 
relative gain at particular frequencies, 
can affect the relative level of test tones 
which are applied at the beginning of 
each take as a check of the gain in each 
Temporary removal of the 
before the take is 


channel 
equalization just 
started permits proper application of the 
test tones, independent of special equali- 
Zauion settings 


[ypical examples of equalization char- 
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acteristics available with the graphic 
equalizer are shown in Fig. 8. This shows 
the characteristic obtained by adjusting 
each band separately to its maximum 
boost value, and also that obtained when 
all bands are simultaneously placed at 
maximum boost. The inverse response is 
obtained if the controls are moved to 
the maximum attenuate positions 
Pan-pot facilities are provided in the 
re-recording system for converting a 
single-channel input to a _ 5-channel 
output. In the M-G-M installation these 
controls are completely separate from the 
mixer and effects controls. As shown in 
Fig. 9 they are centrally located in the 


I odd- AO 


and Twentieth Century-Fox installations 


equipment cabinet. In_ the 


the pan-pot panels are located in two o1 
more areas along the console 

In addition to positioning the sound at 
any point between extreme left and 
extreme right screen, the effective 
width of the sound source mavy also be 
adjusted from a single channel to full 
wide-screen distribution. In some cases 
there is the additional requirement of 
converting three-channel stereophoni 
tracks to 5-channel tracks. This may be 
accomplished by operating a 3-channel 
trac k, whi h has already received any 
necessary balancing or corrections, into 
a fixed 3- to 5-channel network. The 
three inputs connect directly to the far 
left, center and far right channels re- 
spectively, of this 5-channel system. The 
left-center track is made up of the left 
and center inputs only and the right- 


center track is made up of the center and 


right inputs only 

Another control facility provided is the 
relay switching of any equalization or 
effect facilities in or out of any circuit 


or from one circuit into another. Such 


changes can be effected in all channels 


simultaneously by operation of one 


remote pushbutton 


In general the controls have been 
arranged so that all functions, excluding 
the pan-pot controls, are symmetrically 
located in two groups, in the lefthand 
and righthand halves of the console. 
It isexpected that in many of the dubbing 
operations one man can handle each 
half of the console. In sequences where 
the operations become more complex, 
each half can be operated in two parts 
with a total of four operators. It is felt 
that very seldom will more than four 
operators be required at the mixing and 
equalizing controls and two at the 
pan-pot controls. 

While considering the general console 
designs, one just completed for Universal 
Studios (Fig. 10) is of interest. Although 
containing many of the same new circuit 
elements and systems features already 
described, it was designed for use on 
standard single- and 4-channel produc- 
tions 

With the fewer number of channels, 
it was possible to add further operating 
flexibility without undue circuit com- 
plexity. The chief example is the use of 
pushbuttons at the mixer positions fo 
accomplishing a wide variety of changes 
in circuitry 

The system accommodates four 3- 
channel and 20 single-channel inputs 
which may be used in various arrange- 
ments to produce one to tour output 
channels 

The first four sections, from left to 
right, control music, dialogue, pan-pot 
and effects. One additional section on the 
far right is an auxiliary station which may 
be used for any additional music ot 
effects tracks 

\ close-up of one section is shown in 
Fig. 11 


instantaneous connection of any mixer 


[he pushbutton facilities permit 


output into any group control input o1 
directly to any Of the four channels 


[he group output may be connected 





Fig. 9. The Pan-Pot Control Group at M-G-M. 
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Fig. 10. The Universal Picture Co., Inc., Console. tlasinn’ S" 11. Mixer Section of the Universal Picture Co. Console. 
into any of the four channels or any tion over the full frequency range from accomplishments must rightfully go to 
number of group outputs may be com- 40 to 12000 cycles. The signal-to-noise the studio personnel who have taken 
bined into any one channel ratio on the original master-track prints these facilities as tools and, by thei 

\ 3-gang graphic equalizer may be is approximately 64 db on the basis of 6 painstaking techniques and imaginative 
“punched” into any of the four 3- db low-frequency and 4 db _ high-fre- artistrv, have again met the challenge 
channel mixer lines quency recorded pre-equalization. The of providing a dramatic advance in 

Ihe availability of four channels also overall signal-to-noise on the composite motion-picture entertainment. 
permits the recording of separate music, print is between 56 and 60 db. The over- 
dialogue and effects master tracks all crosstalk ratio is better than 40 db. References 

A final word might be said concerning That the basic goal for these new sound 1. J. G. Frayne and E. W. Templin, “Stereo- 
the overall performance obtained with systems has been achieved is demon- phonic recording and reproducing equip- 
these new systems. The overall re-record- strated by the recent Todd-AO and ment,” Jour. SMPTE, 61: 395-407, Sept 
ing and electrical printing systems are [wentieth Century-Fox productions . 1939 - ; 

2 ha e : . , G. R. Crane, Improved magnetic recording 

essentially 1:1 within a total range mentioned earlier in this paper. How- and re-recording facilities.” Jour. SMPTE 
of approximately 1 db for each genera- ever, the credit for these very successful 66: 59-63, Feb. 1957 
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Improved Magnetic Recording 


and Re-Recording Facilities 


Recent advances in studio use of multichannel magnetic recording and reproducing 


have required the development of specially designed film transport mechanisms. 
This paper describes a basic design with sufficient versatility to meet all the varied 
requirements imposed by film widths ranging from 16mm to 70mm and by a 
wide range of film speeds. A choice of magnetic heads and transmission facilities 


provides for single or multitrack operation with up to 7 channels. Versions for 
optical or magnetic operation and magnetic printing are also included. 


I HE RECENT ADVANCES in the art of 


multichannel magnetic recording and 
re-recording in motion-picture studios 
have brought about demands for facili 
ties that can no longer be adequately 
supplied by modifications or addition to 
equipments originally intended for mon- 
aural recording on standard 35mm film. 
Within the past few years, we have seen 
the demand for multichannel systems 
grow from 3-channel to 4-, 6- and 7- 
channel systems. At the same time we 
have witnessed the appearance of films 
varying in width from standard 35mm 
to 55, 65 and 70mm film. 

The standard speed of 90 ft/min has 
been abandoned in several of the new 
systems with speeds running as high as 
140 ft/min for Cinerama, with other 
intermediate speeds contemplated. At 
the same time, the increasing use of 
16mm film for professional purposes has 
emphasized the necessity of providing 
the highest quality equipment for this 
gauge film. Modern program require- 
ments have increased the recording time 
1000-ft reel with 
approximately 11-min playing duration, 


from the previous 


to 30 min for many special applications. 

In order to meet the demands of the 
industry and the new requirements 
imposed on equipment, the Westrex 
Corp. decided in 1953 to undertake the 
design of a new series of studio magnetic 
recorders and reproducers. The first 
application of this work was equipment 
for the 6-track, 5-channel stereophonic 
sound system associated with the Todd- 
AO process. Variations of these designs 
are now available for studio operations 
for single-, 3-, 4-, 6- and 7-track opera- 
tion and with films of various widths. 
They are currently being supplied for 
the 6- or 7-track, 5-channel stereo- 
phonic system associated with the 
Twentieth Century-Fox 55mm Cinema- 
Scope and for the multichannel stereo- 
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phonic system being currently developed 


by M-G-M. In addition, the new type of 


mechanism has been extended to optical 
and combined optical-magnetic repro- 
ducers. 


Requirements 


Before discussing the actual design 
considerations of the equipment, the 
principal requirements will be noted. 
Five different widths of film were en- 
countered: 70, 55.625, 35, 17.5 and 
16mm. While the last two film widths 
are primarily for single-track operation, 
they still had to ‘be considered in the 
overall equipment design to avoid the 
need for special equipment. Four film 
speeds were required: 140 plus, 135, 
90 and 36 ft/min. Three types of motor 
systems and five motor speeds were 
encountered. A series of magnetic re- 
cording and reproducing heads was 
required to accommodate tracks, 6, 


4, 3 and a single track. The width of 


tracks and the location of tracks were also 
variables. The usual studio requirements 
such as good film motion with negligible 
flutter, convenience of operation and 
simplicity of 
known and call for no comment other 
than to state that these details have 
been given careful consideration. 

The requirements of the 
studios for the associated transmission 
equipment are alike to the extent that all 
tracks must be in close agreement with 
respect to both level and frequency 
response. They differ materially, how- 
ever, as to the types of equalization 
desired and to a lesser extent as to the 
range of frequency over which a flat 
response must be maintained. Crosstalk 
between adjacent channels or tracks 
must be held to limits consistent with the 
particular application, and minimum 
signal-to-noise ratio of 55 db is con- 
sidered essential. 

It has been found possible to install 
the transmission equipment for the 
various studio reproducers in the re- 
producer cabinet. In the case of the 
multichannel studio recorders, it has 


maintenance, are well 


various 


By G. R. CRANE 


been necessary to install most of the 
recording transmission equipment in a 
cabinet similar in dimensions to that of 
the recorder, the two cabinets being 
located side by side. 


Film Mechanism 

It has been found practical to provide 
a single film drive mechanism which will 
meet all of the foregoing requirements. 
The principal adaptations involved to 
meet special requirements consist of 
variations in the width of film sprockets 
and rollers to accommodate the various 
widths of film, and variations in a pair of 
drive gears to accommodate various 
film speeds and the use of different, 
interchangeable magnetic-head assem- 
blies to accommodate the various num- 
bers of tracks and track positions on 
film. Any one of several motor drives is 
applicable to any type machine. 

Figure 1 is a front view of the basic 
35mm reproducer which is typical of all 
types of this machine. The equipment is 
flush-mounted in a cabinet with hinged 
trim strips for easy removal of any panel 
section. The film-drive mechanism, with 
the exception of the motor and _ the 
rewind and _takeup 
mounted on one vertical panel section. 
The feed and takeup-reel spindles are 
mounted on similar panels above and 
below the one containing the drive 
mechanism. The flush-type mounting 
permits the use of film reels up to 1734 
in. in diameter which accommodate 
3000 ft of film. 

Figure 2 shows a close-up view of the 
panel containing the film-drive mech- 
anism for 16mm film. The film path is of 
the Davis Drive! type to provide good 
film motion at the heads, with a total 
flutter content due to film motion of less 
than 0.1%. Considerable thought has 
been given to the ease of threading and 
simplicity of operation. The number of 
moving parts has been reduced to the 
minimum required to be consistent with 
these objectives. The filtered section of the 
film path includes a single large film 
sprocket, two filter rollers which provide 
damped compliance, and two impedance 
drums. This arrangement provides a high 
degree of attenuation of disturbances orig- 
inating in the feed or takeup film paths, 
motor system or driving mechanism com- 
ponents. In additicn, two damped shock 
rollers are used to absorb any shocks 
which might be introduced by feed and 
takeup reels and the effects of the high 
inertia of large film reels. A film-driven 


assemblies, is 
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Fig. 1. RA-1551-B Reproducer for single- 
channel magnetic reproduction on 35mm 
film; shield box open. 


footage counter indicates the footage in 
the forward direction of film travel and 
subtracts for reference in rewinding. 

The film sprocket is driven by the 
motor operating through a timing belt 
drive and a single pair of right-angle 
helical gears. A large knurled knob on 
the film 
against spring pressure, disconnects the 


sprocket, when depressed 
sprocket from the motor drive. This 
permits the adjustment of the film to a 
desired start mark without disturbing 
threading or the interlock motor position. 
Means are provided for rapidly threading 
the correct length of film loop between 
the film engagements with the sprocket. 
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Fig. 2. Close-up of RA-1551-G Reproducer for 16mm magnetic 


reproduction. 


When the lower sprocket pad is open, 
the two filter rollers are locked in a 
position equivalent to their normal 
operating relative spacing. The film 
loop may then be threaded readily 
without slack, and the correct length of 
loop is verified by a  film-threading 
signal lamp which will light if an in- 
correct loop length of plus or minus one 
sprocket hole exists. If this lamp lights 
during operation, it is a warning that the 
correct length of loop has been lost due 
to damaged film and that an excessive 
flutter condition may possibly exist de- 
pending upon the amount of loop lost. 
A control knob is provided for adjusting 
the mean position of the filter rollers 
while the machine is in operation. 

A variable, high-speed rewind with 
automatic shutoff is provided by a 
series-wound motor which drives the 
feed spindle through a rim-drive arrange- 
ment. Contact at the rim-drive is made 
only during actual rewind operation. 
The feed spindle is provided with a light 
payout drag for normal operation which 
is removed during rewind. 

The basic reproducer is equipped with 
a single-track magnetic head mounted 
on a standardized base plate. This head 
subassembly has adjusting facilities for 
obtaining azimuth, track position and 


proper contact with the film. It is 
mounted in a shield-box for adequate 
shielding of all types of single or multiple 


heads. 


Motor Systems 


A number of different types of motor 
operation are available to meet the 
various studio requirements and _ the 
equipment is wired to accept any one of 
these. 

Interlock 


tributor bus is provided by the usual 


operation from the dis- 


interlock motor operating at 1200 or 
1000 rpm. Either 
synchronous motors may be used on a 


4-pole or 6-pole 
three-phase line supply, or single-phase if 
desired. 

Composite motor operation is ob- 
tained with the use of a composite motor. 
This type of motor operation is relatively 
new and deserves mention. The motor 
consists of a 4-pole interlock motor and a 
6-pole, 230-v, 3-phase synchronous motor 
in the same frame. The interlock section 
can be connected to an interlock dis- 
tributor bus just as a standard interlock 
motor and the synchronous section of 
the motor can be connected to a 230-v, 
3-phase line. 

The motor may be also operated in 
interlock from start with a number of 
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Fig. 3. Simplified block schematic of the basic, 35mm, single-tract magnetic reproducer. 


similar motors without the use of a dis- 
tributor. A 9-conductor bus is provided 
to which all such motors are connected. 
[he motor system operation is controlled 
by a switch which has an “Off,” an 


“Interlock” and a ‘‘Run” 


[he switch is operated first to “‘Inter- 


position. 


lock.”” Through power relays one phase 
of the power line is connected to the 
interlock stators which puts all the 
motors in interlock since their rotors are 
connected together. The switch is then 
operated to the “Run” position, which 
connects the other two phases of the 
power line to the interlock stators and the 
motors accelerate as 4-pole induction 
motors and come up in interlock to 6- 
pole synchronous speed in about 3 sec, 
controlled by the value of resistance 
which is connected across the rotors. 
\ time-delay relay transfers the 3-phase 
line from the interlock stators to the 
synchronous stators. The motors then 
continue to run in phase as synchronous 
motors. The motor system is stopped in 
the reverse order without loss of inter- 
lock. 
Transmission Circuit 

Che simplified block schematic circuit 
for the basic reproducer is shown in 
Fig. 3. The reproducer amplifier is of the 
plug-in type and has sufficient gain to 
provide an output level of zero dbm 
track. 
A variable-gain control with a range of 


from fully modulated 200-mil 
6 db is mounted on the amplifier chassis 
and the amplifier output is normally 
connected for 600 ohms impedance. 
Three 
equalization are provided by means of 


types of low-frequency _post- 
strapping as follows: 

(a) Post-equalization complementary 
to the Research Council 6-db low-end 
pre-equalization. 

(b) Post-equalization complementary 
to the Westrex 2.5-db low-end pre- 
equalization. 

(c) No low-end post-equalization. 

The reproduced high-frequency re- 
sponse from film recorded with the 
Research Council recording pre-equaliz- 


Crane: 


ation characteristic is essentially flat 
Control of high-frequency response is 
available by adjusting a variable shunt- 
ing resistor connected across the head 
and located on the magnetic-head sub- 
assembly. The output circuit is nor- 
malled through a jack located on the front 
of the cabinet. This jack is intended for 
headset or meter test purposes. The 
power supply is optional in this repro- 
ducer since the one power supply is 
capable of operating up to six of this 
type of reproducer. The noise level at 
the output terminals, with the magnetic 
head connected and with maximum 
amplifier gain, is —68 dbm or less 


Reproducer Applications 


One version of the reproducer oper- 
ates with 16mm film. It is essentially 
identical with the equipment just de- 
scribed, with two exceptions. The film 
speed, the sprockets and rollers have 
been designed to accommodate 16mm 
film, and the reproducing transmission 
characteristic has been designed to 
conform with the ISO-SMPTE repro- 
ducing characteristic for 16mm film. 

Multiple-channel reproducers differ 
principally in that additional trans- 
mission channels are employed and 
different types of magnetic-head assem- 
blies are used to meet the particular 
application. In each case the magnetic 
heads and their associated variable 
resistors are mounted as an interchange- 
able head assembly, connected through 
miniature connectors, and pre-adjusted 
for azimuth, film contact and track 
position. In all current multiple-track 
magnetic heads the azimuth and align- 
ment of the several head sections are 
nearly identical and there is, therefore, a 
negligible phase angle between the 
signals from any two head sections in so 
far as these factors affect the audio 
frequency range. 


Recorder Applications 


Adaptations of the basic equipment to 
provide studio recording facilities become 
slightly more involved. Mechanically, 





Fig. 4. Three-track magnetic head as- 
sembly for recording and monitcring, 
which is typical of several types of inter- 
changeable assemblies. 


the principal change is the addition of a 
second single or multiple head for the 
purpose of monitoring or playback 
Again in this case, head assemblies are 
quickly interchangeable. Figure 4 shows 
a typical assembly consisting of two 3- 
track heads. 

Recording 
must be added. In the case of a single- 


transmission components 


channel recorder, these items are 
mounted in the recorder cabinet, but the 
transmission equipment for a multi- 
channel recorder requires more space and 
is contained in a separate cabinet of the 
same size and general appearance as the 
recorder cabinet. The monitor amplifiers 
are located in the recorder since it is 
desirable that they be reasonably close 
to the magnetic heads. 

Figure 5 shows the block schematic 
circuit of the transmission equipment 
used in the basic single-channel recorder. 
It is typical of the multiple channels used 
in the multitrack recorders except for 
certain special monitoring facilities sup- 
plied in the latter. The incoming signal 
goes through a recording attenuator and 
then through an equalizer which pro- 
vides one of several types of low-fre- 
quency pre-equalization. The circuit 
then proceeds through the recording 
amplifier across the output of which a 
volume indicator is connected. The 
circuit then goes through an attenuator 
which is used only to compensate for 
relative sensitivity of recording heads so 
that with a fixed studio reference level 
at the volume indicator, 100% modula- 
tion of the film will be obtained in one 
or all channels. The circuit then pro- 
ceeds through a network which provides 
the desired 
characteristic, through a filter which 
isolates the high-frequency bias signal 
from the recording amplifier and volume 


high-frequency recording 


indicator, and through a resistor across 
which the bias current is metered and to 
the recording head. The bias current is 
introduced just beyond the isolation 
filter. A 60-ke bias signal is supplied 
when recording at film speeds up to 90 
ft/min, and 100-kc for higher film 
speeds. 
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Fig. 5. Simplified block schematic of the basic 


For single-channel recording the moni- 
toring circuit goes from the head through 
an amplifier which delivers a level of 
zero dbm fully 

A selector switch pro- 


approximately from 
modulated film. 
vides either headset 
600-ohm output circuit which may be 


monitoring or a 


connected to a power amplifier and 
loudspeaker. 

In the multichannel recording equip- 
ment it is customary to supply switching 
facilities for monitoring any one of the 


channels individually or any desired 
combination of the channels collec- 
tively. 

One version of this equipment for 


electrical printing provides means for 
simultaneously recording multiple tracks 
on striped composite release film. Figure 
6 shows equipment of this type which 
was supplied to Twentieth Century-Fox 
Studios to record simultaneously 

tracks on 55.625mm striped release film. 
The unit the right is the 
7-track reproducer, the one at the left is 


at 35mm, 
the 55.625mm recorder with the trans- 
mission the The 
reproducer operates at 90-ft/min film 
speed, but in this case the film speed of 
the recorder is 135 ft/min. These units 
of the multichannel 
recorders equipment 


cabinet in center. 


are typical re- 
producers, 


cabinets. 


and 


Optical-Magnetic Reproducer 


Another application of the reproducer 
is a unit equipped for both optical and 
magnetic tracks on 35mm film. It pro- 
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, 35mm, single-track recorders. 


vides optical reproduction from either 


single-track or push-pull, 
track 


magnetic 


standard, 


double-width photographic or 


reproduction from 200-mil 
track. A close-up view of the film path is 
shown in Fig. 7. A single 16mm version 
is also available 

Ihe film path varies from that pre- 
described in 


viously that a scanning 


drum is located between the two im- 
pedance drums. For optical reproduction 
the film is threaded to the left of the 
scanning drum. This puts the soundtrack 
at the focal plane of the reproducing 
optical system and removes film contact 
with the magnetic head. For magnetic 
reproduction the film is threaded to the 
right of the scanning drum which brings 
it in proper contact with the magnetic 
head. 

The optical system is essentially the 
same as one which has been previously 
described in the Journal.” It consists of a 
combination of front and rear scanning. 
The front-scanning section determines 
the height of the optical scanning beam 
of light and reduces the heat at the film 
plane to a negligible value. The rear- 
scanning section determines the effective 
width of scanning for either single- or 
double-width soundtrack. It also pro- 
vides a readily observable, enlarged and 
modified image of the scanned area and 
simple facilities for selecting the type of 
scanning desired and for making any 
adjustments that may be required. 


The repreducing amplifier contains 
appropriate circuits and equalization for 
optical and magnetic reproduction, with 
the usual controls associated with the 
selection of magnetic or optical, and the 
use of single or push-pull optical system. 

It can provide for substantially flat 
response from magnetic film recorded 
with any one of the three characteristics 
previously mentioned. 

An adjustable high-frequency equal- 
izer is included to compensate for photo- 
graphic film transfer losses. 

An exciter lamp power supply and 
associated controls are also included. 


Conclusion 
The listing of overall performance 
data is tedious in view of the many 


different applications and demands made 
on this type of equipment. For example, 
the signal-to-noise ratio is dependent 
upon track width, which varies from 
about 40 to 200 mils, but all multiple- 
track versions yield better than 55 db, 
and 3-track, 200 mil in excess of 60 db. 
Cross-talk is particularly dependent 
upon the proximity of the multiple 
tracks and type of multiple head used, 
but typical minimum values are 35 db 
for six 100-mil tracks spaced 60 mils 
apart, and 50 db for three 200-mil tracks 
spaced 150 mils apart. These values are 
found acceptable for stereophonic type 
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Fig. 7. Close-up of RA-1570-A Optical-Magnetic Film Path, 
showing film threaded for magnetic reproduction. Threading 
to the left of the central drum gives optical reproduction with 
the film clear of the magnetic head. 


Fig. 6. Special units for electrical printing of 55.625-mm release 
film. Recorder at left uses special heads for seven tracks on 
wide film. Reproducer at right receives signals from seven 
tracks on 35mm film. Transmission equipment in center. 


applications, but if 3-track recording for 
nonstereophonic requires less crosstalk, 
special heads giving values exceeding C0 
db can be used as previously described 


in the Journal 


It appears that this development has 
fulfilled all expectations with respect to 


its versatility, its dependability and 
simplicity of operation 
4 
‘ 
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Improved Technique for lon-Exchange Recovery 


of Eastman Color Developers 


A technique, recently described! for recovery of Eastman Color developers, has 
been modified. In the new method, developer is passed through the ion-exchange 
column only as long as sodium bromide is completely removed. The effluent 
solution is reconstituted to replenisher status by the addition of untreated over- 
flow developer, developing agent and sodium sulfite. The advantages of this 
technique are: increased life of the resin, elimination of several chemical analyses 


and reduction in operating time by half. 


A METHOD for recovery of Eastman 
Color developers was recently described.’ 
The overflow from the continuously re- 


plenished developer tank, instead of 


being discarded, was treated in an ion- 
exchange column. The treated developer 
was collected, analyzed and rejuvenated 


to replenisher formula by the addition of 


color developing agent and sodium sul- 
fite. After these additions, it was desir- 
able to reanalyze the solution. 

In the method described,' effluent de- 
veloper from the ion-exchange column 
was collected until the bromide concen- 
tration of the collected volume of effluent 
was equal to the concentration of bro- 
mide required in the replenisher solution. 
To attain this concentration, effluent 
developer containing a bromide concen- 
tration higher than that required by the 
replenisher, Area B, Fig. 1, must be col- 
lected in a quantity sufficient to make 
up for the quantity of effluent that 
initially comes through the column with 
a bromide content less than that required 
by the replenisher, Area A, Fig. 1. When 
Areas A and B are equal, no more de- 
veloper would be percolated through the 
resin bed. For the Eastman Color Print 
developer being considered, the desired 
result was a replenisher containing 0.95 
g/1 of sodium bromide. As seen in Fig. 


1, the last 15 | (approximately 33% of 


the total) flow through the ion-exchange 
column essentially unchanged. During 
this portion of the cycle the column is 
functioning merely as a pipe. 

An improved technique has_ been 
worked out for the desired rejuvenation 
of Eastman Color developers. The resin, 
flow rate and regeneration solutions are 
the same as those previously described. 
The changes from the previous method 
are in the volume of developer through- 
put and the manner of reconstituting the 
effluent developer to replenisher formula 
status. 

New Procedure 

The revised technique consists of pass- 
ing the overflow from the developer tank 
through the resin column only for as long 
A contribution submitted on December 6, 1956, 


by John H. Priesthoff, Color Technology Div., 
Eastman Kodak Co., Rochester 4, N.Y. 


as the effluent contains no bromide. To 
this collected effluent is then added a 
quantity of untreated tank-overflow 
sufficient to raise the bromide concentra- 
tion to that required for replenisher. 
Other constituents are added as needed. 
This method results in an increased life 
for the resin and in reduced need for 
special procedures, and 
eliminates the need for much of the 
chemical analysis required previously. 


rejuvenation 


For Eastman Color Print developer it 
was experimentally determined that the 
first 15 1 of developer per liter of resin 
passed through the resin bed free of bro- 
mide (Fig. 1). The bromide _ break- 
through occurred between 15 and 20 
volumes of effluent per volume of resin. 
(For Eastman Color Negative developer 
the corresponding breakthrough is be- 
tween 25 and 30 volumes.) In establishing 
the new technique, after each 15 volumes 
of effluent was collected, the flow was 
stopped and the resin bed was regen- 
erated.* To show that the quantity of 
Kodak Color Developing Agent CD-2, 
sodium sulfite, and sodium bromide re- 
moved by the resin during each cycle re- 
mained constant, a control chart was 
kept of the analyses of the effluent of each 
cycle. During this experiment 90 batches 
of developer were passed through the 
resin before a significant loss in bromide 
capacity was observed. The analytical 
results of each cycle were tabulated, and 
it was found that approximately 95% of 
the time, 1.77 + .13 g/1 sodium bromide 
and 0.65 + .25 g/1 CD-2 were removed 
by the resin during each cycle. Sodium 
sulfite was removed only in small quanti- 
ties, the average amount being 0.10 g/1; 
an amount greater than 0.20 g/1 was re- 
moved less than 5% of the time. From 
the constancy of these results, it appears 
that it would be possible to eliminate 
the analysis of each effluent solution in 
future runs except for an occasional check 
analysis. 

After 92 cycles, the resin bed was re- 
generated with sodium bicarbonate and 
sodium chloride,* but the resin did not 
respond to this treatment as had resin 
t cds used in the previous method. Al- 
though further investigations might have 
solved this difficulty, the problem was not 
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pursued further. If necessary, the resin 
could be discarded after 90 to 100 cycles 
and replaced with fresh resin. The cost 
of replacing the ion-exchange resin is 
insignificant compared to the volume of 
developer recovered. 

Calculations 

A detailed discussion of a typical case 
will indicate the simplicity of the calcula- 
tions that will be required. 

For a 20-1 resin bed, 300 | of developer 
can be recovered each cycle. To reconsti- 
tute this volume of effluent to replenisher 
formula, the following calculations are 
necessary. The values in Table I are 
known: those in column (a) from pre- 
liminary experimental runs; those in 
column (b} from daily analysis of the 
machine developer (the overflow has the 
same chemical composition as the tank) ; 
and the values in column (c) are those 
of a replenisher formula. These values 
are approximate and will vary from one 
processing laboratory to another. 


TABLE I. Average Concentrations. 


Developer Developer Replenisher 
Effluent Overflow Formula 


g/l g/l g/l 
a b r 
Sodium bromide 
(NaBr) . ci Se 1.82 0.95 
Color Developing 
Agent (CD-2) 2.30 2.90 7.40 
Sodium sulfite 
(NagSO3) 3.80 3.90 5.60 


First a calculation is needed of the 
volume of tank overflow for addition to 
the 300 | of effluent to obtain a bromide 
concentration equal to that of the re- 
plenisher. This may be expressed mathe- 
matically by the following general equa- 
tion: 

(Lx) + (My) = (L + M)z (1) 
Where L = liters of efftuent, 


x = concentration (g/1) of NaBr 
in effluent, 


M = liters of overflow developer 
needed, 
y = concentration (g/1) of NaBr 


in overflow, and 
= concentration (g/1) of NaBr 
in replenisher. 


Therefore: 
(300 X 0.0) + (M X 1.82) = 


(300 + M) 0.95, 
M = 330 I. 


When 330 | of tank overflow are added 
to 300 | of effluent developer, a total of 
630 | of solution is obtained, which con- 
tains 0.95 g/1 sodium bromide. 

To find the concentration of CD-2 and 
sodium sulfite in the 630 | of combined 
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developer, the following general equa- 


tion is applied 


(La) + (Mb 
(L+M 
Where L = liters of effluent, 
a = concentration of CD-2 (o1 
NaeSO,;) in effluent, 
\f = liters of overflow added to L, 
4 = concentration of CD-2 (or 
Na.SO;) in overflow, 
¢ = concentration of CD-2 (o 
NaSO;) in (L + M) com- 
bined, 
For CD-2: 
(300 & 2.3 + WO XK 2.9) 
= a) + (oe x = 2612/1 
650 
For NasSO 
(300 +8 330 3.9 = 
= Sa! a SGA 
63 


From these calculations, the volume of 
developer overflow that should be added 
to the effluent and the resulting concen- 
tration of CD-2 and sodium sulfite in 
the combined developers have been de- 
termined. However, to reconstitute the 
combined developer solution to re- 
plenisher formula, additions of CD-2 and 
sodium sulfite are needed. In the example, 
4.79 g/1 CD-2 and 1.75 g/1 sodium 
sulfite are required. There is a final ad- 
justment of pH needed whenever this 
procedure is followed 

In making the above calculations fo 
reconstituting the 300 | of effluent to re- 
plenisher formula, there has been no 
necessity for chemical analyses. ‘The only 
values used in these calculations were 
those in Table I. 


Advantages of the New Technique 


Che equipment required for applica- 


tion of this technique for recovery of 


Eastman Color developers is the same as 
that used in the previously described 
method.' The main advantages of the new 
technique are 
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Liters of Effluent per Liter of Resin 


Fig. 1. Curve showing sodium bromide breakthrough point for 


Eastman Color Print Developer. 
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of solutions is very much reduced. 


(2) through the 


Developer is run 
resin bed only for that portion of the 
cycle in which bromide is being removed. 
Since less developer passes through the 
column in each cycle, there is less con- 
tamination of resin with decomposition 
products and other impurities. The result 
is longer life of the resin and need for 
fewer regenerations with sodium bicar- 
bonate and sodium chloride. 

For example, in the previously de- 
scribed method,' approximately 47.5 
liters of developer were recovered pet 
liter of resin in each cycle. To reconstitute 
this effluent developer to replenishe 
formula would require almost the same 
quantities of color developing agent and 
sodium sulfite per liter as were required 
for the 630 liters treated using the new 
technique. The previous technique re- 
quired about 8 hr for a complete cycle; 
the new, modified procedure requires 
less than 4 hr for a cycle. With the new 
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technique the resin bed was used for 90 
consecutive cycles with no regeneration 
other than the standard regeneration 
with 5% sodium sulfate solution fol- 
lowed by the 5° sulfuric acid solution. 
With the previous procedure seven re- 
juvenations with sodium bicarbonate and 
sodium chloride would be required dur- 
ing the running of 90 regeneration cycles.” 
This would mean that there would be 7 
days in which the column could not be 
used. 

This modified recovery procedure ap- 
pears satisfactory for both Eastman Colo: 
Print and Eastman Cclor Negative de- 
velopers. No cost comparisons have been 
made, but the chemical costs should be 
similar to those quoted in the previous 
paper. 
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Burning Characteristics 


A REPRINT 


of Safety vs. Nitrate Film By ALLEN L. COBB 


’ 
_- 1950 all motion-picture film 


produced by the major U.S. and 
Canadian manufacturers for professional 
and amateur use has had a “‘safety’’ base 
of cellulose acetate or other material 
which burns slowly. Formerly, most film 
was made with a film base of cellulose 
nitrate. There still seems to be some con- 
fusion over the differences between these 
two types of film. Where “safety” film 
is used or stored exclusively, no special 
fire protection precautions are necessary. 
While the change to acetate base film has 
been an accomplished fact domestically 
for about six years, some cellulose film is 
still in circulation and some nitrate film 
will be in storage for years for archival 
purposes. The NFPA Standards for the 
Storage and Handling of Cellulose 
Nitrate Motion Picture Film (NFPA No 
40) should be followed to safeguard life 
and property where this nitrate base 
film is being stored or handled 

This article illustrates the difference in 
the ignition and burning characteristics 
of the two types of film. It should be 
understood that cellulose nitrate contains 
chemically combined oxygen, sufficient 
in amount so that this material can par- 
tially burn or decompose without the 
presence of air. The gases formed by such 
decomposition are both toxic and flam- 
mable and may be produced so rapidly as 
to create a hazard to life and dangerous 
pressures in enclosed spaces. While the 
actual heat of combustion of nitrate film 
measured in British Thermal Units per 
pound is 6,000 to 8,000 compared with 
8,000 to 9,000 for wood, the rate of 
combustion is about fifteen times that 
of wood in the same form. 

Cellulose acetate film, in contrast. 
burns relatively slowly about the same 
speed as paper and the combustion 
products of burning safety film are much 
less toxic than the gases of cellulose 


nitrate. 


Loose-Film Burning Tests 

At a series of tests, comparisons were 
made of the burning characteristics of 
nitrate and acetate films. Figure 1 shows 
the extent of a fire 15 sec after ignition of 
a pile of 1,000 ft of 35mm. nitrate motion- 
picture film which had been placed in a 
ioose pile on the ground and ignited. The 
burning time was checked with a stop- 
watch at 38 sec. The nitrate film was 
completely consumed. Flames reached a 


Reprinted by special permission of the National 
Fire Protection Association, 60 Batterymarch 
St., Boston 10, Mass., from the October 1956 
Quarterly of the National Fire Protection Asso- 


ciation, vol. 50, no. 2 














Fig. 1. Nitrate film 15 sec after ignition. Fig. 2. Acetate film at height of fire. 
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Fig. 3. Simulated fire at projection on Fig. 4. Nitrate film during same simulated 
acetate film. situation as in Fig. 3. 
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Fig. 5. Acetate film in mock 35mm process machine 


dryer — burnout time 170 sec. 


height of approximately 12 ft and gave 
off no visible fumes but did show some 
fly ash 

In acomparative test, 1,000 ftof 35mm 
acetate motion-picture film was placed 
in a loose pile on the ground and ignited 
using a small wad of wood excelsior 
Figure 2 shows the resulting fire at its 
height. The burning time was recorded 
at 218 sec. The safety film was not com- 
pletely consumed and showed evidence 
around the edges of melting and curling 
The flames of the safety film did not 
exceed two feet in height and gave off a 
black smoke 

About 1,000 ft of heavy craft paper, 
5mm. wide, was placed in a loose pile 
under similar conditions. In this case, 


the burning time was checked as 124 sec 


Fig. 7. Extinguishing acetate film in test fire. 


Cobb: 
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burnout time 55 sec. 


Ihe flames were approximately two feet 


n height and considerable blue smoke 
and fly ash were observed 

About 1,000 ft of cotton fabric, 
wide, was similarly ignited. Burning time 


35mm 


was 155 sec; flames did not exceed two 
feet in height; very little fly ash was 


observed although there was some blue 
smoke. 


Simulated Projector Fires 


[wo Simplex projector magazines 
were mounted on a frame in such a way as 
to simulate the mounting distance which 
could be found on a theater projector. 
Acetate “‘safety”’ film, a full 1,000-ft roll, 
was placed in the top magazine with a 
strip of film leading down to the lower 


magazine which contained part of a roll 





Fig. 6. Nitrate film in same test as in Fig. 5— 


of acetate film. The lower magazine door 
was left open and film was placed in a dis- 
orderly pile beneath as might be found in 
a theater following a film break. This 
small pile of film was ignited with a wad 
of excelsior and it was observed from Fig 
3 that while much of the safety film on 
the ground was consumed, the flames 
did not carry up the streamers from the 
bottom magazine. 

Figure 4 is the same test repeated but 
this time nitrate film was used in both the 
top and bottom magazines with the film 
streamers in approximately the same 
location. The loose nitrate film on the 
ground was set on fire and immediately 
the film in the lower magazine ignited 
and burned with considerable intensity. 
The streamers from the top magazine 





Fig. 8. Extinguishing nitrate film in same situation as in Fig. 7. 
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burned to the opening in the bottom of 
the magazine, setting off the roll in the 
top magazine which burned completely 
and with considerable intensity. It was 
observed that the intensity of the flames 
in both top and bottom magazines was 
sufficient to melt the white metal holders 
for the film rolls and to warp and bend 
the magazines. 


Simulated Film Dryer Fires 


Using a mock 35mm process machine 
dryer section constructed of two-by-fours 
with Transite sides, top, bottom, and 
back with center partitions and doors 
made of acetate sheeting for visibility, 
acetate film was threaded throughout 
the machine to a windup roll on the 
outside. Film was looped from the windup 
roll down to the ground as could occur 
from a nonattended windup. This mate- 
rial was ignited with a wad of excelsior 
and the film on the ground burned with- 


out carrying up to the windup roll as 
shown in Fig. 5. The burnout time was 
170 sec. 

After the acetate was removed from 
the machine dryer section, the machine 
was threaded with 35mm nitrate film 
in the same manner as the previous test. 
The nitrate film was ignited and in 55 
sec the entire quantity of nitrate film was 
consumed. The fire burned from the loose 
pile on the ground up to and ignited the 
windup roll following the film strip from 
the machine to the roll and igniting the 
material looped inside the first section of 
the machine. It burned rapidly inside 
carrying through to the second section 
which burned almost immediately, and 
after the pressure built up inside the 
machine, the doors blew open and the 
heat was sufficient to melt some of the 
acetate on the doors. Figure 6 shows the 
extent of the fire a few seconds after 
ignition. It was interesting to note that 


Photographic Instrumentation 
at Project SMART 


Project SMART, Supersonic Military Air Research Track, is a 12,000-ft supersonic 
sled track designed and built for the Air Force. The track is located and operated 
to simulate pilot escape systems of high-speed aircraft. Photographic instrumenta- 


tion of this site is described. 


 — SMART, Supersonic Military 


Air Research Track, was conceived and 


constructed for the primary purpose of 


testing and evaluating the extremely 
important problem of our ‘“‘jet-age,” 
pilot escape from supersonic aircraft. 

The project is located in Southwestern 
Utah 16 miles west of Zion National 
Park and 160 miles northeast of Las 
Vegas, Nev. 

The track is situated atop Hurricane 
Mesa, a table-top plateau, which is 34 
mi long and rises 1,500 ft above the 
valley of the Virgin River (Fig. 1). 

One of the prime requisites for the 
selection of a site suitable for the study of 
this problem was that “‘in flight’ condi- 
tions of escape, from ejection to final 
parachute deployment, could be simu- 
lated. Other tracks could not completely 
meet this requisite because as soon as 
the test object returned to track level 
the “in flight” conditions ceased. Free 


Presented on October 10, 1956, at the Society’s 
Convention at Los Angeles by Darrell Lassiter 
and William Krupp (who read the paper), 
Coleman Engineering Co., P. O. Box 6, Hurri- 
cane, Utah. 
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fall from aircraft does not lend itself to a 
precise predetermined flight path and 
metric instrumentation is difficult. 

Project SMART meets the require- 
ments of simulated ‘‘in flight’? conditions. 
lest vehicles (Fig. 2), simulating aircraft 
cockpits, are propelled at supersonic 
speed along the 12,000-ft continuously 
welded, precisely aligned track. Test 
objects are ejected near the end of the 
track and the 1500-ft drop to the valley 
floor allows sufficient free fall for para- 
chute deployment. 


Instrumentation 


Photographic instrumentation must 
provide three types of data: (1) trajectory 
information to determine whether the 
pilot does or does not clear the em- 
pennage of his airplane; (2) attitude and 
gyrational effects resulting from wind 
loading or other forces to ascertain 
whether the pilot has exceeded the limits 
of human tolerances as set by Aero Med; 
and (3) to gather “what happened” 

event coverage. 

Trajectory data, which are plotted in 
terms of space coordinates and time, are 





the acetate material on the doors did not 
ignite and burn. 


Extinguishment Tests 


Approximately 40 Ib of acetate film 
was placed in a loose pile inside an en- 
closure approximately eight feet wide 
with an open face. The acetate film was 
ignited and the fire allowed to burn for 
about two minutes. A fire fighter using a 
dry chemical extinguisher, as shown in 
Fig. 7, readily extinguished the burning 
film 

Figure 8 shows another test fire with 
40 |b of nitrate film substituted for the 
acetate. Here the fireman used a water 
spray nozzle to attempt extinguishment. 
The flames did not appear to diminish 
in intensity despite the application of 
water fog and when the fire was finally 
extinguished practically all the nitrate 
film in the center of the pile had been 
consumed. 


By DARRELL LASSITER 
and WILLIAM KRUPP 


obtained with the Bowen CZR-1 Acceler- 
ation Camera. Seven of these cameras 
are used with one camera designated as 
the “‘master’’ camera for the purpose of 
phasing the picture-taking sequence to 
the other cameras designated as “‘slave”’ 
units. The strobo-units in the slave 
cameras are triggered by the synchroniz- 
ing pip generator in the master camera 
Manual computing methods are used. 
therefore synchronizing the __ picture- 
taking sequence eliminates the need for 
interpolation in the data reduction 
process. 

Timing is supplied to the cameras 
from a Hewlett-Packard low-frequency 
generator located in the fire control 
building. A temperature controlled 
quartz crystal which generates 100,000 
c/sec within an accuracy of 0.001% 
is used as the standard. This frequency 
is divided to produce sine waves of 
10,000, 1,000, 100 and 10 c/sec. The 
1,000- and 100-c signals are amplified 
separately and passed through signal 
level meters and attenuators to separate 
lines running to the camera stations. 
The two signals are amplified at the 
camera stations and are shaped into 
square pulses of approximately 33-yusec 
duration for the 1,000-c and 100-ysec 
duration for the 100-c signal. These 
two signals are then mixed together and 
are used to excite a common 
bulb in the camera. An image of the 
electrode is projected on the continuously 


neon 
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Fig. 2. A supersonic test vehicle or sled. 


moving film to record 1,000-c and 100-c 
timing marks. 

Of the seven Bowen cameras, four 
are used for track-side coverage to 
obtain trajectory data. Space-time in- 
formation on the ejected object is also 
obtained from initiation of ejection to 
parachute deployment. 

Targets are located in the field of view 
of these cameras for camera orientation. 
Bench marks which describe a base line 
for the range coordinate system are set 
at 100-ft intervals on the track girder 
Che nodal points of the lens are accu- 
rately located with respect to these bench 
marks. Three fiducial marks, recorded 
in the picture area, describe a base line 
for the camera coordinate system. This 
method of trajectory acquisition is similar 
to the systems used at other test bases 
but has the unique feature of a tracking 
Bowen camera that is locked on azimuth 
and roll and tracks on elevation. By 
locking the camera on azimuth and roll 
it is possible to obtain trajectory data 








at) 
\ 


without the necessity of a multiple 
camera setup. 

On the desert floor and on the slopes 
of the mesa are three Bowen cameras 
that also record trajectory information. 
These cameras are aimed at a point in 
space and a unique method is employed 
for orientation. A Wild T-1 theodolite 
is mounted to the camera which is 
pointed at a known target (Fig. 3). 
rhis target is photographed and the 
camera is rotated on its horizontal and 
vertical axis to a predetermined point in 
space. The difference in azimuth and 
elevation readings from the targets to 
the point in space is used to calculate the 
orientation of the cameras. The high 
initial cost of a precision §three-axis 
mount precluded its use, and so the 
more economical theodolite method of 
camera orientation was employed. 

Attitude and event coverage is ob- 
tained by two tracking stations and 
numerous hand-held cameras dispersed 
positions. One 


at various tracking 





Fig. 3. Bowen CZR-1 Acceleration Cam- 
era with Wild T-1 theodolite mounted on 
the camera for ‘‘point in space”’ orienta- 


tion. 


station is located on a 75-ft steel tower 
situated 3,000 ft from the track. This 
station commands a view of the entire 
track and is used from first motion of the 
test vehicle to parachute deployment 
The second station is a self-contained 
mobile .unit that is equipped to operate 
at any practical position on the range 
(Fig. 4). The two stations are equipped 
with B-29 gun turrets and sighting 
stations and use 8-power binoculars for 
viewfinders. Mounted on each turret are 
three cameras, a High-Speed Mitchell, 
an Eastman High-Speed and a Bell & 
Howell Model 70 da. Frame rates for 
these cameras usually approached maxi- 
mum since the duration of most tests is 
less than 15 sec. 

“On-board” coverage is provided to 
record preliminary phases of the ejection 
such as hatch-release, windblast, seat 
and dummy ejection and braking action 
To obtain such information, it is neces- 
sary to have the equipment on board the 
test vehicle. Also, since such action takes 
place in a short time, high frame rates 
are necessary. 

The necessity of carrying ‘‘on-board”’ 
cameras has generated many problems 
because of the high acceleration and 
deceleration loads. Forces up to 60 g have 
been experienced during the braking 
phase of the vehicle in the water brake. 

To date, three types of cameras have 
been tested; the GSAP, the Fairchild 
HS-100 and the Traid 200. The success 
obtained with these cameras ranges 
from poor to good. 

The GSAP cameras used on the test 
vehicles are modified to better withstand 
the accelerations, decelerations and vibra- 
tions present on the track. This modi- 
fication consists of removing all parts 
not essential for 64 frames/sec operation. 
The magazines were reworked by re- 
routing the film, increasing the tension 
of the take-up spool and relieving the 
pressure plate in the area of the feed 
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terms of space coordinates and 





Fig. 4. The mobile station, with three-camera turret. 


pawl. The drive-motor performance was 
improved by eliminating the governor 
and increasing the speed by installing a 
resistor in series with the field windings. 
Although _ these 
greatly modified and tested under various 
conditions, the overall performance is 
rated as poor. 

The Fairchild HS-100 was tested on 
two occasions with successful results 
The camera was first run on a test at a 
speed of 800 ft/sec and a g loading of 25 
maximum. The camera was mounted 
in the cockpit of the test vehicle. Ex- 
cellent records were made of the pre- 
liminary ejection phases and the wind- 
blast on the face of the anthropometric 
dummy. 

At the conclusion of the test, the 
camera was removed and inspected for 
operation and damage. The processed 
film was screened and camera operation 
was rated as excellent. There was no 
indication of damage to the camera but 
the focusing ring separated from the 
lens barrel despite the fact that the 
focusing ring and diaphragm were 
taped in position before the firing. 
Surprisingly enough, good focus and 
exposure were maintained throughout 
the test. 

The second test with the Fairchild 
camera was made at a speed of 1200 
ft/sec at a 10-g loading. The camera 
was mounted on the front axle of the 
vehicle and was subjected to severe 
vibration forces. The purpose of this 
test was to determine “slipper” action 
on a continuously welded rail. The 
camera operation on this test was rated 


cameras have been 


as good but lens separation occurred in 
the second test as in the first test. 

The power supply for the Fairchild 
FS-100 is a single dry cell 2} X 34 X 6 
in. and weighs 23 Ib. Frame rate is 
regulated by supply voltage which is 
set by a selector switch. This simple and 
lightweight power supply has proved 
to be very convenient and easy to install. 

The Traid 200 was run on two tests, 
at a velocity of 1200 ft/sec and a 40-g 
loading to determine windblast effects 
on an experimental oxygen mask. 
Camera operation was rated as good on 
both tests; however, the 200/sec frame 
rate is too low for sufficient time base 
expansion for detailed study. 

On-board camera coverage at the 
project has been limited but it is recog- 
nized that event recording of the initial 
phase of ejection is becoming increasingly 
desirable. Vehicle mounted cameras are 
one of the best sources of this informa- 
tion. Other makes of cameras designed 
for extreme gravity and vibration forces 
are on the market or will be in the future 
and it is anticipated that these will be 
tested. Special mounts are in the design 
stage to determine the feasibility of 
using the Eastman High-Speed and the 
Fastax WF-100 for on-board coverage. 


Laboratory 


In test work, it is often necessary to 
evaluate the results of one test before 
proceeding with another. Due to the 
remote location of Project SMART, 
a complete facility for processing was 
deemed necessary. The project labora- 
tory is equipped to process black-and- 
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electrode is projected on the continuously 
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white material and is capable of main- 
taining good quality control by sensito- 
metric means. 

The material most commonly used is 
the Kodak Linagraph Shellburst film. 
Chis material, although high in contrast, 
is adequate in granular structure torecord 
the information desired. This film is 
machine processed to a gamma of 2.10. 
This high contrast is usually desirable 
when trajectory and kinematic measure- 
ments are made from the original nega- 
tive. 

Conclusion 

Coleman Engineering Co., under 
contract to the Air Force, designed, 
constructed and is operating this facility 
on a limited budget. In facing the many 
decisions which had to be made in the 
selection of equipment and methods, not 
what was the best but what was the best 
method to do the job with limited funds 
became the primary consideration. Also 
a part of the considerations was adapt- 
ability to expansion, The Photographic 
Dept. consists of five men who plan tests, 
operate and maintain cameras, process 
film and evaluate end results. 


Discussion 

Lt. Fred F. Meadows, Jr. (Ballistic Test Fa- 
ility, AFAC, Edwards, Calif.): As regards the 
tracking Bowen Camera which is locked on az- 
imuth and roll and tracks on elevation, how do 
you account for the orientation of this camera 
in the vertical axis? 

Mr. Krupp: This camera, as are the other 
below-the-mesa cameras, is oriented by photo- 
graphing surveyed targets, in this case targets 
located in the “‘recovery area.” This defines a 
sector perpendicular to the elevation axis and 
originating at the nodal point of the camera lens. 
Trajectory reduction techniques consist of deter- 
mining mathematically the intersection of the 
ray from the below-the-mesa cameras to the ob- 
ject and a vertical sector originating at the nodal 
point of the lens of the tracking Bowen and 
passing through the object. 

John Jacobs (Westrex Corp.): Would you care 
to say anything about the apparatus used for 
viewing and assessing film? 

Mr. Krupp: Bowen film is assessed for trajectory 
measurements by a Gaertner Comparator which 
is a machine for measuring displacement of the 
object image from the fiducial or reference marks 
on the film. Trajectory is reduced by mathe- 
matical manipulation of these film measure- 
ments and camera orientations using desk cal- 
culators. Future plans call for a powered com- 
parator for film measurements and IBM equip- 
ment for trajectory computation. Motion-pic- 
ture film is viewed by a 16mm or a 35mm pro- 
jector and Bowen film can be assessed for event 
coverage by means of a light table. 
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Low-Frequency Noise Associated 
With Remote Television Pickups 


A joint Broadcaster/ Bell System report sponsored by 
the Video Transmission Engineering Advisory Committee 


Field conditions have shown that mobile TV units of the Broadcasters andthe 
Telephone Co. present a low-frequency noise (hum) problem because of the diffi- 
cult grounding conditions which prevail. The problem is increased by a_require- 
ment for large amounts of a-c power by the Broadcaster. Remedial measures have 
been worked out in cooperation with the Broadcasters and the Bell System. The 
report is typical of the work which is being carried on by the Video Transmission 
Engineering Advisory Committee (VITEAC) and its subcommittee known as the 
Network Transmission Committee (NTC). This is a joint committee representing 
Network Broadcasters and the Bell System. 





| has shown that many re- 
mote television pickups result in low- 
frequency noise (hum) being fed between 
a Broadcaster’s mobile TV unit and 
Telephone Co. equipment over the 
coaxial interconnection. Both microwave 
and wire installations of telephone equip- 
ment have involved. This report 
outlines grounding and isolation pro- 
cedures which can be used as mitigation 
measures in connection with this prob- 
lem. 

The Broadcaster’s pickup trucks con- 
tain a considerable amount of video 
equipment. As shown in Fig. 1, the sup- 
porting framework and chassis of the 
video equipment are normally 
nected to ground by a grounding wire. 
This wire, as well as the equipment chas- 
sis, is insulated from the a-c electric 
neutral. A leakage path between the 
electric neutral and chassis ground exists 
through the transformers and capacitors 
in the mobile equipment units. The 
Broadcaster’s video chassis is normally 
metallically connected through the co- 
axial sheath to the chassis of the Tele- 
phone Co. installation. 

The total a-c power required by the 
Broadcaster’s truck may be as much as 
30 kw. The power source may be either 
single-phase, three-wire or three-phase 
with the latter more to be desired. In 
three-phase systems it is common prac- 
tice to use four-wire “Y” connected 
secondaries. The 115 volt load is taken 
from the “Points of Y” and the 4th or 
neutral wire. Ideally the load currents 
should be of equal magnitude so that the 
neutral wire will not carry current, but 


been 


con- 


Ihe text of this report has also been separately 
published as NTC Engineering Report No. 1. 
Submitted as a contribution to the Journal on 
January 11, 1957, by Harry O. Saunders, Jr., 
American Telephone and Telegraph Company, 
195 Broadway, New York 7. 


in practice this condition is seldom 
obtained. The a-c neutral at this point 
may, therefore, be several volts from a 
remote ground potential. 

In a telephone installation the pro- 
cedures for providing an equipment 
ground isolated from the secondary 
power neutral are identical to those of 
the Broadcaster. However, the power 
normally required by a telephone instal- 
lation is in the order of 4 kw and the 
potential on the Telephone Co. a-c 
neutral is usually small by comparison 
with the potential on the Broadcaster’s 
neutral. 


Remedial Measures 

When low-frequency noise is experi- 
enced, the following remedial measures 
apply. They are listed in the approximate 
order of importance, but considerable 
latitude may have to be exercised to meet 
a specific situation: 
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(7) Provide a low-resistance equipment ground 
to the Broadcasters mobile unit 

Experience indicates that only a water 
pipe ground will be of sufficiently low 
resistance to be effective. Further, that a 
No. 4 or larger stranded conductor should 
be used. Reference can be made to the 
National Electrical Code for minimum 
size wire. 


(2) Provide a low-resistance ground for the 
Telephone equipment 

Similar to Step 1, a metallic water pipe 
should be used as the ground electrode if 
available. Assuming a water pipe ground, 
the Telephone equipment ground should 
be run to the same pipe as the Broad- 
caster’s ground and within a few feet if 
possible. 


(3) Provide a low-resistance bond between the 
Broadcaster’s unit and the Telephone Co. unit 


It is recognized that this bond will have 
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Fig. 1. Normal ground connections for Broadcaster mobile unit and Telephone Co. 


equipment. 
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Fig. 2. Emergency use of 197B Coil for video isolation. Note: Insulate shells of all jacks 
and plugs to remove minor shock hazard. 
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Fig. 3. 75-124-75 ohms; emergency use of two 197B coils for video isolation. 


to be eliminated when the mobile unit 
and_ the installation 
separated by distances in the order of 100 
ft or more. Also, when the same water 
pipe is used and short ground leads are 
possible for Items 1 and 2, this bond is 
unnecessary. 


telephone are 


(4) Balance the load on the secondary phases 


(5) Arrange to feed the electric service of 
Broadcaster and Telephone Co. equipment 
from the same power distribution transformer. 
In addition, feed the Telephone Co. electric 
service from a receptacle on the Broadcaster’s 
truck 

To facilitate the execution of this step 
the Broadcaster’s Engineering repre- 
sentatives (ABC, CBS and NBC) are 
asking the affiliates to provide an electric 
receptacle on their mobile units for Tele- 
phone Co. use when this is feasible. A two- 
conductor twist lock receptacle, 15-amp 
capacity, will be provided by the Broad- 
caster unless other arrangements are re- 
quested. The RCA distribution box most 
commonly employed on mobile units will 
provide such a 2-wire receptacle. How- 
ever, if local arrangements are already in 
effect to provide a 3-wire receptacle, 
there is no objection to this procedure 
provided the third wire commonly re- 
ferred to as the “grounding conductor,” 
together with metallically connected 
conduit, BX cable, etc., is isolated from 
the equipment grounds at either end. 


(6) Provide a clamper at the receiving end of 
the connecting cable 


(7) Provide an isolation transformer in the 
75-ohm coaxial line which joins the Broad- 
caster’s truck and the Telephone Co. equip- 
ment (Figs. 2 and 3) 


In connection with the use of this step, 
the coaxial line should be kept as short as 
possible and where trouble is experienced 
a balanced pair should be extended to 


72 


the Broadcaster’s truck by means of a 
754-type cable. This procedure will 
locate the 197B coil on the truck and will 
permit holding to a minimum the amount 
of unbalanced cable used to reach the 
Broadcaster’s coaxial feed. If the Tele- 
phone Co. end of this interconnection 
also requires a 75-ohm_ unbalanced 
termination, a second coil as shown in 
Fig. 3 can be provided. A double coil 
arrangement would presumably apply 
only to installations since 
most wire video systems give the option 
of a balanced input. 

The Broadcaster will attempt to meet 
the requirements of Steps 1 and 4; the 
Telephone Co. will attempt to meet the 
requirements of Steps 2, 3, 6 and 7. Item 
5 is a mutual problem requiring the 
cooperation of both parties. 


microwave 


Discussion 

Isolation of chassis ground from a-c neutral 
The practice of isolating the chassis 

ground of video equipment from the a-c 

neutral is recognized for the reduction of 
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mainly) and is based on field experience. 
It is applicable to both Broadcaster and 
Telephone Co. mobile installations. 

The leakage path between the a-c 
the will 
several 


and chassis ground 


be 


neutral 
normally hundred ohms. A 
fault in the electrical wiring or an in- 
stalled strap between the two — either in 
Telephone Co. or Broadcaster units 
will 
frequency noise path. In some mobile 
units also, there is a “truck ground” con- 
nection, and the experience is that this 


lower the impedance of the low- 


ground should also be kept separate from 
the electric neutral. 

Where 3-wire electric receptacles are 
provided, the third wire or “grounding 
conductor” together with conduit, BX 
cable, etc., to which the grounding con- 
ductor is metallically connected, should 
be isolated from the equipment grounds 
at either end. 

[his isolation is 
grounding conductor may be connected 
to the electric neutral on the supply side 
of the service entrance switch. The need 
for the isolation of electric neutral and 
the equipment grounds has been outlined 


necessary since the 


above. 


Voltage on a-c neutrals 

The a-c power supplying the Broad- 
caster’s truck is usually a_ three-phase 
load. If the load current in each phase is 
balanced, the neutral wire will not carry 
current, but in practice this ideal condi- 
tion is not frequently realized. Therefore, 
current in the neutral wire returns to the 
power distribution transformer and to 
ground. The resistance of this path is 
small but finite and the a-c neutral con- 
nection at the mobile unit may, there- 
fore, be several volts from ground poten- 
tial. 

Figure 4 schematically shows the cur- 
rents and voltages of a typical remote 
pickup. The voltage to ground which 
exists on the Broadcaster’s a-c neutral is 
equal to the voltage between the power 
system neutral at the distribution trans- 
former and remote ground added to the 
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Fig. 4. Voltages and currents associated with grounded structures of Broadcaster 


mobile unit and Telephone Co. equipment. 


February 1957 Journal of the SMPTE Volume 66 














which extends to the truck, i.e., Ep 
Ea + IpZn. 

Since the total power consumed may 
be 30 kw, even a small load unbalanced 
will result in I, being several amperes 
Further, it is not a simple matter to 
arrive at a balanced load, since the three 
in-phase and quadrature components of 
the current must be equal to make the 
resultant I, equal zero. Consequently, 
the IpZpj voltage component is_ fre- 
quently several volts. A percentage of the 
voltage Eg is fed through the leakage 
path to the chassis ground of the mobile 
units, and is shown as Ee. 


Votse paths 


A current from the Broadcaster’s elec- 
tric neutral is fed longitudinally through 
the leakage path to the Telephone Co. 
equipment ground and electric neutral 
There is no suppression in this path and 
low-frequency noise may therefore result. 

The current flowing on the coaxial 
sheath produces a small voltage at the 
input to the Telephone Co. equipment 
where the video amplifiers, which pro- 
vide response down to a few cycles, 
amplify this voltage. Only specially de- 
signed terminals such as the A2A trans- 
mitting terminal or the A2 or A2A re- 
ceiving terminals provide appreciable 
longitudinal noise suppression. Also the 
suppressing action of a clamper will be 
effective at 60 cycles and to a lesser extent 
at the second and third harmonics 
thereof. 

A “reverse’’ longitudinal noise path 
exists from the Telephone Co. equip- 
ment to the Broadcaster’s unit. However, 
since the potential on the Telephone Co. 
equipment usually small, 
there will be few situations which pro- 


ground is 


duce an objectionable condition. The 
most common exception occurs when the 
telephone installation employs a single 
phase, electric feed, and this phase is also 
used for other high wattage equipment 
such as an electric heater to prevent icing 
of a parabolic antenna, etc. 


Veed for adequate grounding 


Che selection of a water pipe for the 
grounding electrode is extremely desir- 
able. The metallic water pipe is the only 
commonly available electrode which pro- 
vides low impedance to ground almost 
without exception. Ground rods and 
other second choice electrodes are fre- 
quently ineffective. Within buildings the 
ground wire should be attached on the 
street side of the water meter, or as an 
alternative, a bond around the wate: 
meter established. 

rhe Broadcaster’s Equipment Ground 
(Item 1) will provide a parallel path t 
ground with the longitudinal noise path 
from the Broadcaster’s truck to the 
Telephone Co. equipment and a- 
grounds. If the impedance of the ground 
wire to the mobile unit is low by com- 
parison with that of the longitudinal noise 
path, the longitudinal noise path will in 
effect be “‘shorted out.” 

The low resistance ground to Tele- 
phone Co. equipment (Item 2) will short 
out the “‘reverse’’ longitudinal noise path 
described above. If a good ground is pro- 
vided for Telephone Co. equipment but 
not for the Broadcaster’s unit, the noise 
condition may, in some cases, be aggra- 
vated. 

Items 1 and 2 will also be arrived at 
through the recommendations of the 
National Electrical Code. 

The bond between video chassis of 
Broadcaster and Telephone Co. equip- 
ment (Item 3) permits the Telephone 
Ground (Item 2) to supplement the 
Broadcaster Ground (Item 1). 


Disadvantages of video isolation 


The video isolation transformer ar- 
rangements (Item 7) schematically shown 
in Figs. 2 and 3 are recommended with 
reservation because of the following 
inherent drawbacks: 

(a) The video coil introduces some 
streaking and smearing. The phase cor- 
rection networks may help to reduce 
these effects. 
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(b) The shield between the isolation 
coil and the Telephone Co. equipment 
must be left ungrounded, and may be 
considered an 


antenna for high-fre 


quency noise pickup. Some improve 
ments, however, may be expected by thx 
use of the 0.05 uf capacitor between the 
coaxial shield and the telephone ground 

(c) There is no 75—75-ohm isolation 
coil available. Where this arrangement 
is needed either a 75—124-ohm coil and 
a resistance pad or two 75—124-ohm coils 
are required to do the job. The coil and 
resistance bridge introduce a 4—6-db loss 
and the gain to compensate for this loss 
may not be quickly available. The re- 
sults may be either a nonstandard level 
at a point of interconnection and/or a 
noise impairment. The double coil, of 
multiplies the streaking and 
smearing mentioned above. 


course, 


Protection considerations 


In addition to the noise problem, an 
electric hazard exists if the equipment is 
left ungrounded and a fault occurs be- 
tween an equipment chassis and the elec- 
tric wiring. Further, even if no fault 
exists, an accident hazard may be present 
Broad- 


caster’s or Telephone Co. chassis may be 


because the voltage on the 


perceptible to an individual’s touch 
Where mobile equipment is not grounded 
to a water pipe, it would, therefore, seem 
wise to use a voltmeter with insulated 
test picks or a neon indicator to test for 
an energized equipment chassis or hous- 
ing before connecting the coaxial line to a 
mobile unit. 


Application of remedial measures to permanent 
installations 

This report is primarily concerned 
with low-frequency noise suppression 
associated with remote pickups. How- 
ever, the remedial measures listed are 
equally applicable to permanent instal- 
lations with the possible exception of 
video isolation (Item 7). 
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Motion-Picture Standards 


Titles of Standards on 
Film Dimensions 

Active work on developing a consistent 
set of descriptive titles for all film dimen- 


sion standards was initiated in the fall of 


1955. The subcommittee working on this 
project met during the 80th Convention 
in Los Angeles and devised the following 
Each 
title is to provide an indication of film 


system for titling these standards: 


width, pitch and perforation shape o1 
number of rows of perforations, depend- 
ing on which is the significant factor. 
This system was then applied to the ex- 
isting standards and proposals in process 
resulting in the following titles: 


PH22.34 Dimensions for 35mm Motion 
Picture Film, BH-1870 

PH22.93 Dimensions for 35mm Motion 
Picture Film, BH-1866 

PH22.36 Dimensions for 35mm Motion 
Picture Film, KS-1870 

PH22.1 Dimensions for 35mm Motion 
Picture Film, DH-1870 

PH22.102 Dimensions for 
tion Picture Film, CS-1870 


35mm Mo- 


PH22.73 Dimensions for 35mm Motion 
Picture Film, Perforated 32mm, 2R- 
2994 

PH22.71 Dimensions for 32mm Motion 


Picture Film, 2R-3000 

PH22.72 Dimensions for 32mm Motion 
Picture Film, 4R-3000 

PH22.12 Dimensions for 16mm Motion 
Picture Film, 1R-3000 

PH22.5 Dimensions for 16mm Motion 
Picture Film, 2R-3000 

PH22.110 Dimensions for 16mm Mo- 
tion Picture Film, 2R-2994 

PH22.109 Dimensions for 16mm Mo- 
tion Picture Film, 1R-2994 


The letter symbols denoting perfora- 
tion shape have significance for workers 
in the field and stand for those who de- 
veloped the particular perforation: BH 
= Bell & Howell, KS = Kodak Stand- 
ard, DH = Dubray-Howell, CS = 
CinemaScope. The symbols 1R, 2R and 
4R indicate the number of rows of per- 
forations. 

Subsequent to the meeting, the parent 
Film Dimensions committee, by letter 
ballot, voted approval of this nomencla- 
ture system and the above titles. They, 
therefore, will be the titles which will be 
used with the standards as they come up 


here for a three-month period of trial and 
criticism. 

This proposal differs from the 1953 
standard in several ways but in only one 
essential: the deletion of the specification 
of the picture-sound separation. The 
basis for this modification was twofold: 
Firstly, developments in the field of mag- 
netic recording and the growing ap- 
plications of this recording medium led 
to divergence in national practice from 
the 26 frame separation established ini- 
tially in 1950. Secondly, international 
opinion was not receptive to the 26 
frame specification. In reviewing this 
situation, the Sound Committee decided 
that it would be preferable to convert 
PH22.87 into solely a magnetic coating 
standard and to establish a separate 
standard for the sound record specifica- 
tions. This has now been done and a new 
proposal containing a 28 frame picture- 
sound separation specification is being 
processed. 

The additional modifications include 
a change in format and an indication of 
the optional use of a balance stripe on the 
perforated edge. 

A proposed revision of American 
Standard PH22.73-1951 is also published 
for a three-month period of trial and 
comment. 

This proposal differs substantially from 
the 1951 standard: 


1. A new format is employed which pro- 
vides a scope and numbered speci- 
fications. 

2. The scope now limits the application 
of this standard to low-shrinkage 
safety film. 


~ 


The perforation pitch is reduced from 

0.3000 in. to 0.2994 in. 

4. The method of indicating the per- 
missive angular misalignment of the 
perforations (dimension G) is brought 
into conformity with the more recent 
film dimension standards 

5. The new title is part of the consistent 
set of titles for all dimension stand- 
ards just developed and approved by 
the Film Dimensions Committee. 

6. 


Changes in the notes and appendix 
are designed to add clarity to this 
proposal. 


It should be noted that this proposal 
still specifies negative-type film. <A 
similar positive-type film with a 0.3000 in. 
pitch was and still is being manufac- 
tured. However, this positive film was not 
and still is not covered by an American 
Standard. All such negative film is now 
being manufactured with the smaller 
pitch specified in this proposal. 

All comments should be sent to Henry 
Kogel, SMPTE Staff Engineer, prior 
to May 15, 1957. If no adverse com- 
ments are received, these proposals will 
then be submitted to ASA _ Sectional 
Committee PH22 for further processing 
as American Standards.—H.K. 





Proposed American Standard 


100 Mil Magnetic Coating 
on 16mm Film, Perforated One Edge 


PH22.87 


Rev. PH22.87-1953 








1. Scope 
1.1 This standard specifies the location and 
dimensions of the magnetic coating applied to 
16mm motion-picture film with perforations 
along one edge. This film is used for both pic- 
ture and sound. 


2. Dimensions and Location 


2.1 The dimensions shall be as given in the 
diagram and table. 


2.2 The magnetic coating shall be on the 
side of the film toward the lamp on a pro- 
jector arranged for direct projection on a re- 
flection-type screen. 
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news 


and === reports 





8ist Convention 


Plans for the 81st Convention are now entering the final 
stages of preparation and full details to date will soon be ready 
for announcing in the postal notice that will go out to members 
at the end of February. Two statements can be made with a 
high degree of certainty. One is that it will be exciting and the 
other is that the emphasis will be on new trends, new develop- 
ments and new equipment. 

In a rapidly changing world for which man is making 
satellites and where the world of color in motion pictures and 
television is extending to new dimensions, the Society is keeping 
pace with technological advances. 

The Symposium on Missile Photography seems to be attract- 
ing considerable attention not only throughout the industry 
but from that segment of the general public that is alert and 
aware of significant developments and a large attendance is 
anticipated. Sidney M. Lipton, Manager of Optics Engineering 
for RCA Service Co. at Patrick Air Force Base, Cocoa, Fia., 
is organizing this session and anyone having a specific con- 
tribution in this area should contact him without delay. 
Overall responsibility for high-speed photography is in the 
hands of John Waddell, the announced Topic Chairman. 
He is actively organizing a general high-speed photography 
session. 

With a program built around important advances in several 
areas rather than centered on one phase, it is difficult to pick 
out highlights or to describe any one session as “more” o1 
“‘most”’ important. 

Some stimulating sessions on Audio-Visual Uses of Motion- 
Picture and Television are shaping up and one unusual session 
will be conducted at Walter Reed Hospital. The session will. 
be held at the Armed Forces Institute of Pathology, Walter 
Reed Medical Center. There will be a paper on their color 
film processing laboratory as well as a paper on the closed cir- 
cuit color TV installation (the biggest of its kind). The session 
will include demonstrations of TV production and its various 
applications, and a guided tour of the Center. Some of the 
papers already lined up for the audio-visual sessions are: 
Magnetic Recording and Transfer for European Productivity 

Agency Films, by John Seabourne, EPA, Paris, France 
New Method to Record 16mm Magnetic Lip-Synchronized 
Sound, by Lee Askren and Ray Dwyer, Apparatus and 
Optical Div., Eastman Kodak Co., Rochester, N.Y. 
Teaching by Closed-Circuit TV, by Harvey Zorbaugh, 
Communication Arts Group, New York University. 
Economic Impact of the Audio-Visual Field, by John Flory, 
Advisor on Nontheatrical Films, Eastman Kodak Co., 
Rochester, N.Y. 
Low-Cost Projection Materials and Techniques, by Harvey 
Frye, Indiana Univ., Bloomington, Ind. 


One of the Society’s strongest and most productive areas of 
endeavor has been in the establishment of standards and one 
entire session will be given over to the topic of “Standards and 
Standardization.” 

The Ladies Program will feature many events of special 
interest to wives of members and is planned to take full advan- 
tage of Springtime in the Nation’s Capital. One “coeduca- 
tional’ event is the Monday evening session which will feature 
the showing of an historical film and a review of the great 
events of the past. The topic is “Industry Milestones’ and 
the session will hold considerable interest for members and 


their wives. There will be a tour of both houses of Congress, 
with luncheon in the Supreme Court Room where President 
Eisenhower lunched on Inauguration Day. Other attractions 
planned include a visit to the religious shrines, tea at one of 
the embassies, and a guided tour of the White House 

At the last two or three Conventions held in Washington, 
suggestions were made that a pleasant end to the Convention 
might be a visit to Williamsburg and some of the picturesque 
sights of Colonial Virginia. If there is sufficient interest, this 
will now be possible. Arrangements have been made with 
Travel-Inc., 1001 Connecticut Ave., N.W., Washington, D.C., 
for a choice of tours, one a two-day tour to Fredericksburg, 
Richmond, Williamsburg, Jamestown, Yorktown and Strat- 
ford, including an overnight stay at the Williamsburg Inn, 
for $68 per person; the other a three-day tour to roughly the 
same areas, for $64 or $84 per person, depending on the hotel 
accommodation. It will be necessary for at least 25 people 
to sign up in order for the tours to be definitely sched- 
uled, and those interested should send their requests directly 
to Travel-Inc. by April 10. Full details about the tours can be 
obtained from Travel-Inc. 


Hotel Reservations 


Room reservations should be addressed directly to the 
Reservations Manager, Shoreham Hotel, 2500 Calvert St., 
N.W., Washington, D. C. They may be made ahead of time, 
or by using the card attached to the postal notice. Room 
rates are as follows: single room with bath— $11.00 daily; 
double room with bath $15.00; living room, bedroom and 
bath — $25.00. 


Equipment Exhibit 


Equipment manufacturers and dealers are taking full advant- 
age of this show’s strategic location and orders for space have 
been coming in fast. Already, in the brief time since the an- 
nouncements went out, half the booths have been contracted 
for, and it evidently will not be long before the full house sign 
goes up. 

This is no real surprise. Washington is always an attrac- 
tive place for those who have new developments to offer in 
any of the electronic fields and there are many among the 
exhibitors at recent SMPTE conventions who will find this a 
profitable opportunity. 

Since the notices about the exhibit were sent out, the Shore- 
ham Hotel has been doing some redecorating and, in the proc- 
ess, has cut out some of the space that was to have been avail- 
able for booths. This means that those booths shown on the 
floor plans as Nos. 1-4 and 15-31 have had to be eliminated, 
reducing the total number of booths available from 59 to 38. 
However, these will now be most attractively arranged in 
newly decorated quarters. Since their number has had to be 
reduced so drastically, though, space orders that are delayed 
too long are likely to be too late. 

Like the Shoreham Hotel, Walt Trimby, the Exhibit Chair- 
man, reports that he too has changes to announce. As of 
March 1, he will be moving from Washington to Atlanta, and 
turning over his chairmanship to Fred Gerretson, of Du Pont. 
Last minute inquiries or orders therefore should be addressed 
to Walter W. Trimby, c/o Sylvania Electric Products, Inc., 
2520 Oakville St., Alexandria, Va., up to February 28; after 
that date they should go to Fred W. Gerretson, c/o E. I. du 
Pont de Nemours & Co., National Press Bldg., Washington, 
D.C. 
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Biographical Note 





John I, Crabtree Retires From 
Kodak Research Laboratories 


The internationally known authority on 
photographic chemistry, 'ohn Ickeringill 
Crabtree, retired from the Eastman Kodak 
Company on January 1, 1957. He was an 
\ssistant Head of the Applicd Photography 
Division of the Kodak Research Labora- 
tories. He had joined the Laboratories in 
1913, shortly after he completed his work 
in England for a Master of Science degree. 

\t a retirement dinner held on December 
18, 1956, at the Monroe Golf Club, Pitts- 
ford, N.Y., his services to the field of photo- 
graphic chemistry were extolled by mem- 
bers of the Laboratories’ staff and by letters 
from his many friends throughout the 
world. Among the letters read at the dinner 
were a number from former officers of the 
SMPTE as well as members of the present 
Board of Governors. 

Well-known for more than 35 years as 
an active member and Fellow of the Society 
of Motion Picture and Television Engi- 
neers, Mr. Crabtree has served on many 
committees, the Board of Editors, the 
Board of Governors and finally as President 
in 1930-32. His work on the Board has 
always been highly regarded by his asso- 
ciates. He played an important part in the 
establishment of the Society’s Journal it 
1930 and constructively built up the repu- 
tation of the Journal as one of the leading 


engineering publications of the world dur- 
ing his term as Chairman of its Editorial 
Board. During his two-year term as Presi- 
dent of the Society, he actively supported 
the growth of the membership and im- 
proved the Society’s financial position by 
the establishment of sustaining member- 
ships within the motion-picture industry. 
He also encouraged a closer liaison with the 
Motion Picture Research Council, the 
\merican Standards Association, and other 
engineering organizations. 

John I. Crabtree was born on March 27, 
1891, at Clayton-le-Moors, Lancashire, 
England. He received his basic scientific 
training at Victoria University, Man- 
chester, England, where he was granted a 
Bachelor of Science degree with honors in 
chemistry in 1912, and a Master of Science 
degree in 1913. He also passed the require- 
ments of the Institute of Chemistry of 
Great Britain and Ireland, the leading 
professional chemical body in England, 
and was made a Fellow of that Institute in 
1913. 

In August 1913, Mr. Crabtree was em- 
ployed by the Eastman Kodak Company at 
Rochester, New York, as a research chem- 
ist in the Kodak Research Laboratory, 
which had been founded in 1912 under the 
directorship of Dr. C. E. K. Mees. He 
founded the photographic chemistry de- 
partment in 1913. From 1916 to 1938 he 
also was in charge of the motion-picture 
film developing department. As head of 
these departments, he was _ responsible 
primarily for research on photographic 
processing in all its aspects, including the 
evolution of processing formulas and sys- 
tems, studies of the chemistry of develop- 
ment and fixation, the use of desensitizers, 
the causes and elimination of stains and 
markings on photographic materials, the 





tinting and toning of lantern slides and 
motion-picture films, the corrosive effect of 
photographic solutions on photographic 
apparatus, tropical processing, silver re- 
covery, compounding of package chemicals, 
storage of photographic records, effective 
methods of washing photographic ma- 
terials, and the technique of motion-picture 
processing. On this last-named subject, to 
which he has devoted much of his attention, 
Mr. Crabtree has published 55 papers. He 
has also supervised research in the rapid 
processing of films and papers and in spe- 
cial methods of processing. 

\ll told, he has been author and co- 
author of some 160 papers and has been 
granted 35 United States patents, covering 
a wide variety of subjects. His articles have 
been published in many countries and 


several have been reprinted as handbooks. 
He is coauthor with G. E. Matthews of two 


books, Herstellung Photographischer Lisungen 
(W. Knapp, Halle, Germany, 1929), and 
Photographic Chemicals and Solutions (Ameri- 
can Photographic Publishing Co., Boston, 
1939). 

While his interests have covered the 
range from the exposure of negative ma- 
terials to the preservation of the finished 
photograph. or archival purposes, his main 
field of work has centered on the operations 
of chemical processing and the methods and 
equipment with which it is carried out. 
The many papers on this subject have not 
only elucidated the chemistry of processing 
reactions but have provided complete 
specifications of materials, formulas and 
procedures for the many fields of practice 
Other papers have dealt with measurement 
of the results of processing and the diag- 
nosis of troubles with practical information 
on the prevention or remedy of faults in 
photographic records. His papers constitute 
the principal source of information on many 
of these subjects. 

A number of Mr. Crabtree’s papers have 
proved so useful to photographers in this 
country and abroad that they have been 
revised and reprinted many times. For 
example, his article “Stains on Negatives 
and Prints,” originally published in 1921, 
has been in constant demand for thirty-five 
years as a primary reference on the subject. 

\ large proportion of the proprietary 
packaged chemicals sold by the Eastman 
Kodak Company are based on formulas 
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worked out under Mr. Crabtree’s super- 
vision. A particularly significant piece of 
research which he has carried out with 
important results concerns the chemistry 
of the stop bath and especially of the fixing 
bath. Recently very valuable work has been 
done in his department on agents for 
“sequestering” calcium and iron in de- 
velopers, on single powder developers, on 
replenishment systems for developers, on 
stabilization processing, and on high tem- 
perature and rapid processing. 

In the field of photographic equipment, 
Mr. Crabtree has shown leadership in 
fostering basic, practical designs for the 
application of photographic chemical and 
motion-picture processes. Such equipment 
includes portable apparatus for develop- 
ment of motion-picture film at normal and 
high temperatures, various motion-picture 
laboratory apparatus, such as timers, wax- 
ing machines, pneumatic squeegees, title- 
making apparatus, storage cabinets for 
motion-picture film, and rapid processing 
equipment. 

Mr. Crabtree is a Fellow of the Royal 
Photographic Society (London), of the 
American Association for the Advancement 
of Science, the Society of Photographic 
Engineers, and of the Photographic Society 
of America. He is a member of the Ameri- 
can Chemical Society, the Optical Society 
of America, and the Academy of Motion 
Picture Arts and Sciences. He is an Asso- 
ciate of the Oval Table Society (an honor- 
ary photographic society ). 

Numerous honors have been awarded to 
Mr. Crabtree for his research work. With 
Dr. M. L. Dundon in 1924 he received the 
Progress Medal of the Société Frangaise de 
Photographie for outstanding research 
work in photography and for publication 
on the causes of fog in developers. In 1944 
with G. T. Eaton and L. E. Muehler he 
received the Journal Award of the Society 
of Motion Picture Engineers for the most 
outstanding paper published in the Journal 
of the Society during the year 1943. Also in 
the year 1944 he was the recipient of the 
Henderson Award of the Royal Photo- 
graphic Society for outstanding contribu- 
tions to photographic processing. Then in 
1950 his paper on ‘“‘Rapid Processing of 
Films and Papers’’ was voted the most out- 
standing technical paper published in the 
PSA Journal for the year 1949, and for this 
he was given the first Journal Award of the 
Technical Division of the Photographic 
Society of America. In 1952, he was 
awarded the Gold Progress Medal of the 
Society of Motion Picture and Television 
Engineers ‘‘for his outstanding contribution 
in the fields of photographic chemistry. 
motion-picture processing and processing 
equipment.” The Photographic Society of 
America granted him their highest honor, 
the Progress Medal, in 1956. 

During World War I, Mr. Crabtree was a 
civilian instructor in the Army School of 
\erial Photography at Rochester, N.Y 
In World War II, he and members of his 
staff gave valuable assistance on photo- 
graphic processing problems to the Army 
Signal Corps and the Air Force. He also 
helped the National Archives and the 
Library of Congress in connection with 
problems of restoration and preservation of 
valuable photographic records. On several 
occasions he assisted the Federal Bureau of 
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Yes, in any light, look right through the viewfinder of an 
Arriflex 16. See the large, bright finder image—even when 
the lens is stopped way down...because...the nineteen 
critically corrected lenses of the exclusive Arriflex mirror- 
reflex finder system project the actual taking lens image, 
uninverted, and ten times aperture size, on to the finder eye- 
piece —during actual shooting too! 


This means easy, accurate follow focus, no finder problems 
regardless of focal length lens, no parallax problems at any 
subject distance, no rackover problems. 


But, this is only one of the many exclusive features of the 
Arriflex 16. 


There is the registration pin film movement with micrometer 
accuracy; the precision film gate with side pressure rail, rear 


Sold only through authorized ARRIFLEX dealers 


SOLE U. S. DISTRIBUTOR 


PHOTO CORPORATION 
257 FOURTH AVENUE 7303 MELROSE AVENUE 
NEW YORK 10, N. Y. HOLLYWOOD, CALIF. 


Representotives in the following cities: BOSTON ¢ CHARLOTTE, N. C. 
¢ CHICAGO © DENVER © DETROIT « HOUSTON ® KANSAS CITY, MO. 
¢ HOLLYWOOD, CAL. « MEMPHIS ¢ MIAMI « NEWARK e NEW YORK 
* PHILADELPHIA © SAN FRANCISCO e SEATTLE 


anytime...all the time! 


pressure pad and cross stages. Three-lens, oversize divergent 
turret, electric motor drive, and a host of other features. 


The Arriflex 16 is a hand camera. It is also a studio camera if 
you add the 400 ft. Arri magazine. And it is a sound camera 
when you use it in the Arri 16 Sound Blimp. The cost is sur- 
prisingly little, for a professional camera with precision engi- 
neering. The Arriflex will pay for itself in the shortest time, 
because it is easier to transport, easier to use, more versatile 
and most reliable. 


ARRIFLEX 16, complete with Variable 
Speed (wild) Motor, Battery Cable, Neck Strap 
3162500 


Matte Box and Lenses, additional 


KLING PHOTO CORPORATION 
257 Fourth Avenue, New York 10, N. Y. 


Please send 16 page ARRIFLEX 16 catalog. [] 
I'd like your representative to call and demonstrate the 
ARRIFLEX 16 without obligation. 


0 


Name 
Company 
Address 
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Nom tide Clamp 


"FOR EASIER USE 
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AMNom-| rim 
DYNAMIC 
for TV and BC 


COAST TO COAST 


The famous 655 is now equipped 
with removable clamp-on stand 
mount. Microphone simply slides 
on or off. Extra rugged—praised 
for its dependability Response 
40-20,000 cps—widest range of 
any commercial microphone Output 
level —55 db. High signal-to- 
noise ratio. Blast-proof grille 
Omnidirectional. Easily concealed 
in studio props. Fxclusive 
Acoustalloy diaphragm Impedance 
50 ohms easily changed to 150 or 
250 ohms. Cannon UA-311 

ynnector. 'V gray 20 ft. cable 


Model 655C. List Price $200 


woe. O04 


Response 50 to 16,000 cps. 
Omnidirectional Output 






oe —55 db Recessed selector 
i gives 50 or 250 ohms 
E impedance Swivel stud 


Cannon XL-3 connector 
18 ft. cable. List $95 


Available from Authorized E-V Distributors. Normal 
trade discount applies. Write for Catalog 122-V72 


NO FINER CHOICE THAN 


SlechoVorce 


ELECTRO-VOICE, INC.* BUCHANAN, MICH 








Investigation on problems related to photo- 
graphic chemistry 

In December 1938, Mr. Crabtree became 
actively associated with the American 
Standards Association as a member of the 
Sectional Committee Z38 on photography. 
When this work was reorganized in 1950 
and the original Sectional Committee re- 
placed by four new Sectional Committees, 
Mr. Crabtree was named the chairman of 
one of these, PH4 Processing. A record 
of close to 90 approved American Standards 
in the field of photographic processing were 
revised and initiated under his leadership 
while heading this committee. On Decem- 
ber 3, 1956, he was presented a hand- 
illuminated scroll by the A.S.A, at a dinner 
in New York City honoring him for his 
outstanding services to that organization 
over a period of 18 years. 

In 1924 Mr. Crabtree became a natural- 
ized citizen of the United States. In 
private life he describes himself as a farmer 
and resides on Canandaigua Lake near 
Middlesex, N.Y., where he takes a lively 
interest in the affairs of the township. 

For more than forty-three years, John I. 
Crabtree has worked diligently at his cho- 
sen profession of photographic chemistry. 
Much of the advancement of knowledge of 
general photographic chemistry and mo- 
tion-picture processing reactions and tech- 
niques can be traced directly to his re- 
searches and that of colleagues under his 
Glenn E. Matthews. 


supervision 


Film Storage 





\ report on “Fire Effects and Fire Con- 
trol in Nitrocellulose Photographic Film 
Storage’ has been prepared by the National 
Bureau of Standards. 

[he report presents the findings of an 
inter-agency committee appointed to con- 
duct an extensive investigation into the 
hazards involved in the storing of nitro- 
cellulose film with recommendations for 
safety measures. 

[he inter-agency committee, composed 
of representatives from government and 
private organizations, such as the National 
Archives, Department of Defense, Motion 
Picture Association of America, and the 
National Automatic Sprinkler and Fire 
Control Association, limited its investiga- 
tion to the problems of storage of nitro- 
cellulose film, 

A booklet prepared by the Eastman 
Kodak Co. extends the field of inquiry to 
include the problems of storage of acetate 
or “safety” film. The booklet, entitled 
‘“‘Hazard in the Handling and Storage of 
Nitrate and Safety Motion Picture Film,” 
may be obtained at no charge from the 
Eastman Kodak Co., Motion Picture Film 
Dept., Rochester 4, N.Y. A supplemental 
pamphlet now in preparation reports on 
“The Preservation of Nitrate and Safety 
Motion Picture Film.” 

As part of the Bureau of Standards in- 
vestigation, a vault was constructed near 
Beltsville, Md., and an _ experimental 
program set up to investigate the effects of 
such factors as film containers, racks and 
sprinklers, to film load and venting. 

Che 20-page Bureau of Standards report 
gives a full description of the experiments 
carried out and procedures used, together 


with recommendations for svecial situa- 
tions. Conclusions generally are: (1) Each 
vault for the storage of nitrocellulose film 
should be provided with a vent of sufficient 
area to prevent the development of danger- 
ously high pressures during a fire. (2) With 
closed-front compartmented racks and a 
film load of 5 lb/in. of vent area, pressures 
as high as 0.25 lb/in. were observed. 
Vaults, including doors, should be designed 
for such pressure, when they are to be 
equipped witly such racks. (3) If open-front 
compartmentéd or skeleton film racks are 
employed and,the film load kept at or below 
5 lb/in. of veat area, pressures as high as 
1.0 lb/in. may be developed during a 
fire. (4) Temperatures observed were suffi- 
ciently high that only masonry or other 
equally noncombustible construction should 
be used for film vaults. (5) The film should 
be stored in cbose-fitting metal cans or con- 
tainers giving equal protection, placed on 
racks within the vault. (6) The film may be 
completely destroyed unless the vault is 
equipped with closed-front insulated com- 
partmented film racks or adequate auto- 
matic sprinkler protection. The closed 
front compartmented — racks 
should be so constructed to prevent the 
spread of fire from one compartment to 
another. By adequate sprinkler protection 
is meant one sprinkler head, preferably of 
the directed-spray type, for each 60 ft of 
vault. (7 


employed 


) The minimum destruction of film 
was obtained by the use of closed-front 
compartmented racks and  automati 
sprinklers of the directed-spray type. 

Additional recommendations for prop- 
erty protection are: (8) The film in a 
vault or group of vaults represents a hazard 
to the surroundings so that vaults should be 
located where they may be expected to re- 
main isolated from valuable property. (9 
The vaults used should be equipped with 
vertical vents or means to deflect the dis- 
charge in a vertical direction. The mini- 
mum dimension of the vent should be 
greater than the maximum dimension of 
the film containers to be stored. The 
throat edges of the vent should be beveled 
or funneled at approximately 45° to pre- 
vent film containers sticking in and partially 
reducing the vent opening. (10) Any covet 
on the vent should be so designed and con- 
structed that it will open before the internal 
pressure rises to 0.25 Ib/in. (11) Any device 
such as electric or heating equipment that 
might ignite film should be placed and en- 
closed in such a manner that contact with 
film is not possible, 

[he Eastman Kodak project undertook 
to answer such questions as: (1) Will 
safety film burn? (2) In the event of a fire, 
does safety film give off gases which are 
poisonous or explosive? (3) What precau- 
tions are required in handling and storing 
safety film from the point of view of hazard? 
(4) How can safety film and nitrate film be 
readily distinguished? 

The Eastman researchers found that 
safety film presented a minimum hazard in 
handling and storage. The real danger, they 
found, was that nitrate film might be mis- 
taken for safety film when the two types are 
used by the same studio. 

The Bureau of Standards publication 
may be purchased for 20 cents by address- 
ing: Superintendent of Documents, U.S. 
Government Printing Office, Washington 
25, D.C.—R.H. 
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NOW in the East it’s... 


MOVIELAB 


e 16mm-35mm EASTMAN COLOR 
Negative-Positive Processing 


e Staffed by experienced COLOR 
technicians. 


e Also KODACHROME and ANSCO- 
COLOR Printing. 








) RA | MOVIELAB BUILDING + 619 W. 54th STREET 
[ean al J Vl NEW YORK 19, N. Y. * JUDSON 6-0360 
COLOR LABORATORIES 
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Industry, Education News 


The Projectionist Information Com- 
mittee, newly formed by the Society, 
described in a report 
Board of Governors on January 25, by 
P.»'oh H. Heacock, Committee Chairman. 
Mr. Heacock, who is Theater Equipment 
Product Manager of the RCA Victor Divi- 
sion, described the Committee’s plans for 





was 
presented to the 


1957 and outlined proposed methods for 
keeping motion-picture 
formed of new developments in the in- 
Stating “ 
will be invited to 
which deal with specific problems which 


projectionists in- 


dustry, leading industry engi- 


neers submit articles 


projectionists must face with the new tech- 


niques. These articles will be carefully re- 


viewed by the committee in order to insure 
factual, impartial information.” 

Plans for committee activity include hav- 
ing the articles printed in the quarterly 
bulletin of the IATSE and in industry 
trade papers. More detailed information 
may be made available as reprints. 

The committee will be in continuous con- 
tact with Hollywood studios and with the 
Motion Picture Research Council to insure 
dissemination of information on any new 
men actually re- 
sponsible for putting on the show will have 
pre-release information on new techniques 
even before prints are available for projec- 
tion in their booths. 

In addition to Mr. 
will have 


techniques so that the 


Heacock the 


two vice-chairmen: 


com- 


Merle 


mittee 











MOTION PICTURE & TV 
EQUIPMENT & SUPPLIES 





CAMART DUAL SOUND READER 
SIMPLIFIED SOUND EDITING 


®@ 16mm and 35mm 
@ Edit 


© 16mm and 35mm optical 
magnetic ®@ Jack Plug for Ear phones 
Sound for single or double systems 

From $195.00 to $295.00 


we 


ARRIFLEX 16 


16mm and 35mm cameras in stock 
for immediate delivery. Arriflex 
35mm soundproof blimp available. 
400’ stock. Also 
used cameras. 





magazines in 





; CAMART 
CORE 
| HOLDER 


A 




















| Wall dispenser for 
| keeping your plastic 
lab cores handy at 
all times Plastic 
clearvue 16” $12.50 BALTAR LENSES 
16" —e Brilliant images thrillingly detailed with 
Bausch & Lomb Baltar lenses. Complete 
24” $11.50 line of 35mm and 16mm movie lenses mounted 
36” $14.50 for all cameras. Prices on request 
, SALES REPRESENTATIVE: 
— @ AURICAN SOUND-ON- FILM 
CAMERAS @ BELL & HOWELL 
a, EQUIPMENT @® MOVIOLA PROD- 


io —S= 
CAMART POCKET OILER PEN 





Ideal for oiling equipment which is hard to get 
at. Press point of needle down on spot to be 
$1.69. 
In quantities of six $1.39 ea. 


oiled and oil will flow freely. 


UCTS @ 


BARDWELL McALISTER 
LIGHTS 








we CHMERA MART... 


at 60th St 


1845 BROADWAY 





NEW YORK 23 - 


1207-6977 « ( 





H. Chamberlin, Chief Projectionist at M- 
G-M Studios, and Gio Gagliardi, Director 
of the Sound and Projection Department 
of the Stanley Warner Management Cor- 
poration. 

Committee members are: John W. Ban- 
tau, Chief Engineer, Fox West Coast 
Agency Corp.; Willy Borberg, Head of the 
Mechanical Engineering Dept., General 
Precision Laboratory; Robert P. Burns, 
Sound Director, Balaban & Katz Corp.: 


Lawrence W. Davee, Sales Manager and 
Engineer, Century Prujector Corp.; John 
Forde, IATSE Representative, Palo Alto; 


Chief Projectionist, 
Kelley, Man- 
Research 
Projectionist, 


Charles F. Horstman, 
RKO Theatres; William F. 
ager of the Motion Picture 
Council: John J. Kohler, 
Loew’s Theatres; Hugh McLachlan, 
Iheatre Circuit Supervisor, Y & W Man- 
agement Corp.; Richard Orear, 
ing Agent, Commonwealth 
Lucian E. Purchasing 
Midwest Amusement Corp.; 
Rifle, Theatre Sound Engineer, Motio- 
graph, Inc.; and James C. Skinner, Sound 
and Engineer, Interstate Cir- 
cuit, Inc. 

After a preliminary meeting of the com- 
mittee in February for preparation of an 
there will be a meeting of the full 
during the Society’s 81st con- 
vention at the Shoreham Hotel in Wash- 
ington, D.C., April 29 —- May 3. 


Purchas- 
Theatres ; 
Agent, Fox 
Frank H 


Pope, 


Projection 


agenda, 
committee 


Transatlantic Television? 


As the maximum phase of the 11-year 
cycle of sunspot activity approaches, there 
is considerable interest in the possibility of 
receiving television programs from the other 
side of the Atlantic. 

The British Information Services report 
that some success has been achieved by the 
National Broadcasting Co. in the resolution 
of recognizable pictures from the British 
Broadcasting Corp. television transmitters 
at Crystal Palace, London, using a British 
receiver and a special aerial system at 
NBC’s receiving station at Riverhead, Long 
Island. 

In London, the BBC has been keeping a 
watch on U.S. TV channels in order to 
screen for its viewers any pictures that might 
be received. Some signals have in fact been 
received intermittently, but it has not been 
possible as yet to resolve any kind of a pic- 
ture. 

The reception depends upon the maxi- 
mum usable frequency (m.u.f.) which is 
rarely high enough to sustain propagation 
across the Atlantic at the frequencies used 
by television transmitters. However, around 
the sunspot maximum period there are oc- 
casions when the m.u-f. rises into the 40-m«¢ 
region and even, though much less often, 
into the 50-mc region. At these times the 
lowest frequencies used for television in the 
U.K. (45-mc, vision; 41.5-mc, sound) may 
be receivable in the United States. The re- 
ception of reasonable pictures is a more 
difficult matter because of multi-path 
reception which causes ghosting. 

The frequencies quoted above are shared 
by two television stations in the United 
Kingdom: the Crystal Palace station in 
London (e.r.p. 120 kw) which is likely to 
provide the predominant signal, and Divis 
in Northern Ireland (e.r.p. 12 kw). Both 
normally radiate the same program. 
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Optical 
Reduction 


Printer 





T.. Depue Reduction Printer has 


been a leader and pioneer in the film printing 
business, and for more than a quarter of a century has 


served the industry and laboratories 


and served them well! 
It is our continuous objective to maintain that leader- 


ship and continue to design and manufacture 
reduction printers that will enable you to do quality 


printing in an efficient manner. 
The name ‘“‘DEPUE”’ is your assurance of depend- 
ability and precision. 


Your inquiries regarding this equipment will be 


welcome and receive our careful attention. 






Oscar F" £e7,-G54281—lerxwg Company 


2600 Irving Park Rd. Chicago 18, Illinois 
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U.S. television transmis- 


is very 


Reception of 
sions in Britain much more difficult 
because the lowest frequencies used are 
those of Channel 2, 54-60 mc. Further- 
more, these are shared by several stations, 
not radiating the same pro- 
gram, which makes the multi-path problem 


necessarily 


acute. 

As the sunspot maximum approaches, 
m.u.f’s have risen rapidly. In October 
1956, the m.u.f. for the transatlantic circuit 
averaged 38.4 mc at noon Greenwich Mean 
Time. In November this had risen to 44.6 
mc, and in December to 45.4 mc. Long- 
distance reception from the United States 
Broad- 


casts on 26 mc were received on 29 days and 


was good throughout December. 


U.S. amateurs on 50 mc were received on 


11 days. Many other signals on frequencies 
between 30 and 50 me were received, and 
there was occasional reception on 56 mc. 

Observations are continuing at the 
BBC’s receiving station at Tatstield, Sur- 
rey, where an RCA receiver is installed 
ready for use if the reception of actual pic- 
tures seems likely. A second RCA receiver 
is installed at Alexandra Palace, in London. 
where there is direct connection with the 
BBC’s television network. 


Film for Television 


The subject of motion-pictures on TV is 
still an extremely live topic. If a few of the 
and more sensational 
columnists are to be believed, both indus- 


more pessimistic 











-WESTREX SALUTES 





time of challenge. 


your audiences? 








The exhibitors who have the initiative and courage 


to remodel and recondition their theatres in this 


No entertainment can compare with a good motion 
picture shown in a clean, freshly decorated theatre, 
with comfortable seats, a new wide screen, good 
projection and arc-light equipment, and a modern 
multi-channel or single-channel sound system 


operated by competent projectionists. 


All these things added together give meaning to 
the good old word “showmanship.” 


Studios put real entertainment values in their 


pictures. Do you pass on all these values to 


Westrex will continue to provide, as it has done for more 
than a quarter of a century, the projection and sound 
equipment necessary for this valuable public service: 


high-class mass entertainment. 


Westrex Corporation 


111 Eighth Avenue, New York 11, N. Y. 
Hollywood Division: 6601 Romaine Street, Hollywood 38, Calif. 














84 February 1957 Journal of the SMPTE 


February 1957 Journal of the SMPTE Volume 66 


tries are on a one-way track to oblivion as a 
result of the sale of motion-picture libraries 
to television (Journal, Sept. 1956, pp. 518- 
519). 

“Television is on the defensive in the 
United States,” said Leonard Coulter, New 
York correspondent for the British Knema- 
tograph Weekly (December 13). ‘For 
months,” he said, ‘“‘there have been the 
clearest signs of a slackening of public en- 
thusiasm for television and a marked 
awakening of interest in film. ... Those who 
keep their noses close to the ground say 
there is a possibility though not yet a 
probability that within the next 
years TV programming will move into the 
film industry’s control, though the processes 
of transition are by no means apparent. 
It could be brought about by, for example, 
viewers and advertisers demanding more 
rhat’s Mr. 


re- 


few 


and newer backlog films. ...”’ 
Coulter’s opinion. 

On the other hand, Lloyd Shearer re- 
cently asked in Parade, ‘‘Is Hollywood com- 
mitting suicide?’’ Other 
cited depressing statistics on the closing 
of neighborhood motion-picture theaters 
one columnist said 
and have pointed out that the large studios 


columnists have 


(‘closing in droves,” 


are, year by year, cutting down the numbet 
of pictures produced. Those trends are re- 
lated, the columnists apparently believe, to 
the showing of old films on TV. 

Vincent Canby in an article, ‘‘Major 
Films on TV Emerging as Vital Problem 
for Two Industries,” in the Motion Picture 
Herald, January 19, seemed inclined to be- 
lieve that there is no great cause for alarm 
although he sets out to uproot any idea any- 
one might that there is anything 
academic about the question of what ef- 
fect old films will 
yy f 

In an article full of ‘‘ifs’’ he implied that 
there is considerable freewill involved in 
the course of events. “‘If the matter of major 
company films on television is an academic 
question,” he said, “it is an extremely lively 
and one whose answer will depend 
on such the 
future course of the television industry it- 
self, as well as theater showmanship, theater 
operation and product supply. Why bring 
the subject up again?’’ asked Mr. Canby, 
apparently becoming suddenly tired of the 
whole thing. It is possible that others share 


R.H. 


have 


Hollywood have on 


one 


academic considerations as 


his ennui 


Use of closed-circuit TV is the predica- 
tion for saving at least $500 million dollars 
annually in teachers’ salaries in public edu- 
cation throughout the nation. Dr. Alex- 
ander J. Stoddard, former Superintendent 
of Schools in Los Angeles, is the authority 
in a report, “Schools for Tomorrow: An 
Educator’s Blueprint,’ prepared for the 
Fund for the Advancement of Education, an 
independent organization established by 
the Ford Foundation. Advantages to both 
teachers and pupils would result from an 
extensive use of closed circuit TV in the 
nation’s public schools, according to Dr. 
Stoddard, who also points out that by re- 
ducing the number of teachers required at 
public school level it would be possible to 
raise salaries to professional levels at a re- 
duced cost to the taxpayer while increasing 
the quantity and quality of instruction 
given to the pupil. 
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AURICW 6mm Stuna-Lh-Fle ty Peaeevind, Result! 


a nenyors YW 
ALL AURICON EQUIPMENT IS SOLD WITH 
A 30 DAY MONEY-BACK GUARANTEE. 


























\ J see" 5% 
““CINE-VOICE’’ 16 mm Optical Sound-On-Film Camera. “‘AURICON PRO-600''16mm Optical Sound-On-Film Camera. ‘‘SUPER 1200'' 16 mm Optical Sound-On-Film Camera. 
* 100 ft. film capacity for 2% minutes of * 600 ft. film capacity for 16% minutes of ™ 1200 ft. film capacity for 33 minutes of 


recording; 6-Volt DC Convertor or 115-Volt AC recording. * $1497.00 (and up) with 30 day recording. $4652.15 (and up) complete for 
operation. * $695.00 (and up). money-back guarantee. “High-Fidelity” Talking Pictures. 














































PD. ill 


SOUND RECORDER —Model RM-30... 1200 foot film PORTABLE POWER SUPPLY UNIT—Model PS-21...sjjent FILMAGNETIC —Finger points to Magnetic pre-stripe 
capacity, synchronous motor for “double-system” in operation, furnishes 115-Volt AC power to drive on unexposed film for recording lip-synchronized 


16mm Optical Sound-On-Film operation. “Single System” or “Double System” Auricon magnetic sound with your picture. Can be used 
* $3359.00 (and up) Equipment from 12 Volt Storage Battery, for with all Auricon Cameras. $870.00 (and up) 
remote “‘location” filming. * $269.50 
rhunitow Ly, 


ites Strictly for Profit 
CHOOSE AURICON 


lt it’s profit you’re after in the production of 
16 mm Sound-On Film Talking Pictures, Auricon 
Cameras provide ideal working tools for shooting 
profitable Television Newsreels, film commercials, 
inserts, and local candid-camera programming. 
Now you can get Lip-Synchronized Optical or 
Magnetic Sound WITH your picture using Auricon 
16 mm Sound-On-Film Cameras. Precision designed 
and built to “take it.” 

Strictly for Profit—Choose Auricon! 































+ 
} 


TRIPOD—Models FT-10 and fragsi2.,. | BERNDT-BACH, INC. — Auricon Equipment is sold with a 
Pan-Tilt Head Professional Tripod for pie ned oer  b Oeeticfied. 
velvet-smooth action. Perfectly counter-balanced 6946 ROMAINE ST., HOLLYWOOD 38, CALIF. ou must De 
to prevent Camera “‘dumping.”4¢ $325.00 (and up). 
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section reports 





Elements of Automation 


At the November 1956 meeting of the 
Hollywood Section of SMPTE, which was 
held at Paramount Sunset Cor p., November 
20, Phil Adamson, Senior Staff Engineer, 
Hughes Systems Development Laboratories, 
Hughes Aircraft, gave a tutorial talk on 
automation. Mr Adamson’s talk was fun- 
damental in nature and was presented on a 
relatively nonengineering level in order to 
show the simple principles of computers 
and how they can save time and labor. 
Following Mr. Adamson’s presentation, a 
panel discussion was held on how automa- 
tion can be adapted to motion-picture prob- 
lems in the sound departments, laboratories, 
special effects and other 
phases of motion-picture production and 


departments, 


exhibition. 

The panel consisted of 
Simmons, Moderator; Gordon E. Sawyer; 
John P. Livadary; Sidney P. Solow; 
Harlan L. Baumbach; Ub Iwerks; and L. 
B. Abbott. 

Each of the panel members gave briefly 
his understanding of the influence which 
automation might the functions 
of his particular department in a studio or 


Norwood L. 


have on 


laboratory. An attempt was made to ex- 
plore the ways in which automation can 
help the industry. If it is arbitrarily assumed 
that automation must do a job better, 
faster, or cheaper, then if at least one of 
these three objectives is not achieved there 
is no logic in attempting to foist any of the 
processes covered by the term “‘automation”’ 
on motion-picture production management. 
It is highly questionable whether automa- 
tion has a place in many of the departments 
in a motion-picture studio. It is believed 
that efforts at automation in some depart- 
ments have resulted in higher costs to 
studios. What is most needed is a fair 
appraisal of this latest offspring of our perm- 
anent industrial revolution. 

Some examples of possible uses for auto- 
mation that were explored by the panel are: 

(1) The use of automatic focusing devices 
in motion-picture projection. By feedback 
of sharpness information a theater projec- 
tor could be made self-focusing. There is a 
gieat need for this today with the strains 
which wide-screen processes have imposed 
on the film and the optical characteristics of 
a motion-picture projection system. 

(2) A storage device could be made to 
program the printing or projecting (optical 
printing) of a negative which must be 
cropped unsymmetrically, scene to scene, 
because it was produced or photographed 
at one aspect ratio and will be projected 
at another. Such a negative could be pro- 
grammed on a punched card or storage 
device, and then release-printed auto- 
matically. 


(3) The need for monitoring light output 
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Award for 1956 


Highest Recognition! 
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reguler or polyester base 


changeover 


Not Dielectric 
No shock hazard 


Thermal Heating 
No Arc-over hazard 
No FCC difficulties 
Dark room splicing, a breeze! 


The only 
CRONAR® film 


*Reg 1. du Pont 


Sample Brochure on request 








PRESTOSEAL MFG. CO. 


and Spliced by the Miracle “Butt- Weld” 





Unaffected by humidity, same machine functions for both 


photographic film without 


No Service Problems 


Butt-Weld’’ splicer that satisfactorily splices 





PRESTO 
SPLICER 


The finest Film Splicer 
the World Over” 


Splices all types and sizes of film including 
CRONAR* (Polyester Photographic), neg- 
ative, print or optical, —e film-fusion 
butt-weld) end-to-end 


CHECK THESE BIG FEATURES: 


* No Scraping ¢ No Cement ¢ No over- 
lap © No lost picture ¢ Automatically re- 
plasticized, no drying out of splice. 


all in 2 */4 seconds! 


Time-tested over 8 yrs, it is guaranteed to 
give perfect frame <plice on 35 or 16 mm 
film with single thickness. 


© Eliminates need of AB printing 

© Magnetic track spliced without fall-out 
© No clicks going through projector 

*® No edge oozing 


3727 33rd Street, L.LLC. 1, N. Y. 


in printers, and in any other equipment 
that relies on constancy of illumination, is 
great. Automation in the simple sense of 
feedback devices could be put to work here. 

(4) Automatic editing devices were dis- 
cussed at some length. Experience with these 
devices has pointed up the fact that motion- 
picture production is not an assembly-line 
operation and this form of automation may 
be used correctly only in select cases. 

(5) Some devices, such as automatic 
titrators and automatic flow-control de- 
vices, are in use now in motion-picture lab- 
oratories for chemical control. 


One challenge to the automation experts 
is “product inspection,’ which has been 
called “astonishingly unmechanized.’’ In 
the motion-picture industry product evalua- 
tion is mechanized by the use of loudness 
meters to laughter and other 
audience reaction at previews. This is a 
very simple instance. Thus far, there has 
been no devised for 
mechanizing film inspection in a laboratory. 
The presence of scratches and 
spots distinguished, by in- 
tegrating devices or other mechanical con- 


measure 


successful method 
unwanted 
can not be 


trol devices, from the subject matter itself. 

A few quotes from the meeting: 

‘*Automation ranges from coffee-vending 
machines to intercontinental missiles.”’ 

‘It has been said that to use a high-speed 
digital computer in order to centralize all 
control features of certain processes, such 
as oil refining, under the present conditions 
and 
standing, would be like using a Cadillac to 


of instrumentation chemical under- 
move trash. Can this statement be applied 
likewise to an effort to mechanize motion- 
picture production at the present time?”’ 

an element of a 
closed-loop control system, is a sort of 


“A servomechanism, 


mechanical muscle.”’ 

‘There have been Congressional hearings 
which have resulted in vague warnings that 
automation may upset the economic balance 
of our industry.” 

‘“*Fans of ‘automation’ have been antici- 
pating an early return to The Garden of 
Eden, where man got his living without a 
sweaty 

The concluded the panel 
discussion with the following statement: 

“‘A picture of the future as influenced by 


brow.”’ 
moderator 


automation, and as has been drawn by 
some experts in the field, would be as 
follows: Fewer men will stand behind 


machines. More maintenance men will be 
needed than heretofore. Also, since auto- 
matic machinery will do only what it is 
told to do, it will always have to be pro- 
grammed. (Boeing engineers call high- 
speed computers ‘supersonic morons.’ ) The 
emptier the factory floor becomes, the 
more crowded the computing room, the 
laboratory, the engineering department. 
This trend will require a broadening and 
deepening of the entire educational system. 
It will, we hope, liberate man from routine 
tasks and give him more time for the 
creative enjoyment of life.””—Norwood L. 
Simmons, Moderator, c/o Eastman Kodak 
Co., 6706 Santa Monica Blvd., Hollywood 
38. 


The San Francisco Section met December 
11 at the Stanford Research Laboratory 
with an attendance of 20. Four experts dis- 
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foolproof— inexpensive — easy to insta! 
: : 7 “net ; 602-E-4 RECORDER 602-E-11 DUBBER 602-E-11 DUBBER 
~ with M-470 Interlock with M-470 Interlock with M-470 Interlock 
| PROJECTORS, 
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M-802 DISTRIBUTOR M-790 CONTROL 
A TYPICAL MAGNASYNC ELECTRICAL INTERLOCK SYSTEM, FROM $4678 
© a i i - COMPLETE MIXING-EQUALIZING CONSOLES TAILORED 
ick Oe, TO YOUR REQUIREMENTS ... FROM $1000 
me gee hii 


You can now enjoy the advantages of major studio techniques through the revolutionary 
Magnasync electrical interlock system. 

Standard Magnasync dubbers and recorders are interlocked with projectors, optical recorders, 
etc., through packaged assemblies—all elements in the system are readily connected by 
prefabricated interconnecting cables. 


Our engineering department will gladly furnish proposal diagrams and quotations on request. 
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DEALERS 


NEW YORK—Camera Equipment Co., 315 W. 43 St., New SAN FRANCISCO—Brooks Camera Co., 45 Kearney St., San 
York 36, JUdson 6-1420. Cable Address CINEQUIP Francisco, Calif. EXbrook 2-7348. 

CHICAGO—Zenith Cinema Service, Inc., 3252 Foster Ave., CANADA—Alex L. Clark, Ltd., 3745 Bloor St., Toronto 18, 
Chicago 95, Ill. IRving 8-2104. Ontario. BElmont 1-3303. 
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IMPROVED PROFESSIONAL 


Tripod Perfection ! 


JUNIOR TRIPOD 


ALWays A GREAT Tripop, the new improved 
PROFESSIONAL JUNIOR with the removable head, 
now features the following improvements: 


3 
And 


Simplified camera attaching method with 
easily accessible knob—no fumbling under 
camera platform. 


Adjustable telescoping pan handle—make 
it longer or shorter to suit you needs, 


Additional pan handle sockets for left, 
right or reverse tilt. 


. Larger gripping area and sturdier con- 


struction of tilt and pan locking levers. 
New tie-down eyelets in flange. 


most surprising, there is NO INCREASE IN 


Price. See, test, try Pro Jk.—you'l]-never want 
to be without it. 


* 


teg. U 


. 8. Pat. Off. Pat. No. 2318910 






SALES-» SERVICE * RENTALS 


16 & 35 mm Motion Picture Cam- 
eras. *PHOTO RESEARCH Color 
Temperature Meters. *Moviola. 
*Neumade and Hollywood Film 
Company cutting room equipment. 
*Hot Splicers. *DOLLIES — Mole 
Richardson and Colortran Lighting 
Equipment. 

Complete line of 16mm and 35mm 
Cameras 


ADDITIONAL PRODUCTS — Ace Clear Vision Splicers * Editing Barrels © Editing Racks © Electric 
Footage Timers ® Exposure Meters ® Silent & Sound Projectors * Screens © Film Processing 
Equipment * Film Shipping Cases ®* Film Editors Gloves ® Marking Pencils © Retractable Grease 
Pencils © Rapidograph Pens ® Flomaster Pen Sets ® Kum Kleens Labels © Blooping Tape 
* Blooping Ink * Dulling Spray * Alpha Ray Plutonium Lipstick Brushes © Filters © Used 
Number & Letter Punches © Camera & Projector Oil. 


COMPLETE MOTION PICTURE EQUIPMENT 


RENTALS 


FROM ONE Source 
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CAMERAS 
MITCHELL 


16mm 

35mm Standar. 

35mm Hi-Speec 

35mm NC ® 35mm BNC 


Mole Richardson 


Colortran 
Century 
Cable 

Spider Boxes 
Bull Switches 


BELL & HOWELL 


Standard @ Eyemo ® Filmo 


APRIFLEX 


iomm * J5mm 


WALL 


35mm single system 


ECLAIR CAMERETTE 
35mm © 16/35mm 
Combination 


AURICONS 

all models single system 
Cine Kodak Special 
Maurer ® Bolex 

Blimps ® Tripods 
DOLLIES 

Fearless Panoram 
McAlister CRAB 
Platform ® Western 

3 Wheel Portable 


2000W-750W 
CECO Cone Lites 
(shadowless lite) 
Gator Clip Lites 
Barn Doors 
Diffusers 
Dimmers 
Reflectors 


FRANK C 





Bardwell McAlister 


LIGHTING 


Strong ARC-Trouper 
10 Amps 110V AC 5000W- 


ZOOMAR 35mm 
WE SHIP VIA AIR, RAIL OR TRUCK 
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Moviolas ® Rewinders 

Tables @ Splicers 

Viewers (CECO) 

GRIP EQUIPMENT 

Parallels @ Ladders 

2 Steps © Apple Boxes 

Scrims ®@ Flags 

Gobo Stands 

Complete grip equipment 

SOUND EQUIPMENT 
Magnasync-magnetic film 
Reeves Magicorder 

Mole Richardson Booms and 
Perambulators 


Portable Mike Booms 
Portable Power Supplies to 
operate camera and recorder 


ZUCKER 


—- CQuipment (.. lie 


Dept. JS 315 West 43rd Street 
New York 36, N. Y 
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cussed the subject of ‘Electrostatic Dup- 
licating,”” a promising new technique for 
recording pictures and printed matter 
having an ultimate resolution capability 


comparable to that of slick magazines 
(120 lines/in. or 1800 lines TV resolution ). 
The speakers were Dr. Philip Rice, William 
Evans, Howard Bordon and Wayne Crewes, 
all of the Electronic Devices Lab. at the 
Stanford Research Institute. This system 
will be capable of reproducing three 8} X 
11 in. sheets of paper each second, or for 
computer use it is capable of read-out 
speeds of 10,000 characters each second. 
It utilizes a unique cathode-ray tube hav- 
ing closely spaced wires sealed into its face 
in a straight line. The ends of the wires are 
charged by an electron beam which can be 
modulated with video information. Treated 
paper moving across the face of the tube 
acquires a charge pattern which in turn col- 
lects finely divided powder or dye. The 
resulting image can be permanently fixed. 
This device was developed for the A. B. 
Dick Co. for a high-speed duplicator not 
requiring a master. Its ultimate usefulness 
will probably transcend this application 
since it is the highest speed facsimile sys- 
tem known to be under development—R. 
1. Isberg, Secretary-Treasurer; Consulting 
Television Engineer, 2001 Barbara Dr., 
Palo Alto, Calif. 


The San Francisco Section met January 


Walter Ball Film Labs with 


15 at the an 
attendance of 27. Speakers were W. A. 
Palmer of W. A. Palmer Films, Inc., who 
told of the early work of Walter Ball. Joe 


Rucker, a 
told of his experiences during 45 years as a 
newsreel The meeting 
planned to honor those men who have been 
active in the field of motion-pictures since 
the early days. 

Mr. Palmer showed a film, produced by 
him, which traced the 
picture photography in the 
area. Depicted in the film were the 
works of Walter Ball, C. R. Skinner and the 
speaker. He also displayed a 35mm camera 
made by Ball about 1910. The 45-year-old 
camera is still in perfect operating condition 
and is equipped with the latest mattes such 
as the diamond shape, and the 
keynole shape. He also described processing 
mike and printers 
vented or developed by Ball. 

Joe Rucker who, as he said, 
the theatrical newsreel game from its start 
to finish,” has covered major news events 
throughout the He Ad- 
miral Byrd’s first expedition to the South 
Pole, the Ford Peace Mission to Europe in 
1915, the opening of the Panama Canal and 
other important events. 

After the meeting, Mr. Ball conducted a 
tour through his processing laboratories and 
machine shop where he displayed an un- 
usual animation stand he had _ built. 
Werner H. Ruhl, Secretary-Treasurer, 415 
Molimo Dr., San Francisco 27. 


freelance newsreel camerman, 


cameraman. was 


history of motion- 
San Francisco 
early 


binocular, 


machines, booms in- 


“worked in 


world. covered 


The Rochester Section met January 17 at 
the Dryden Theater, Eastman House, 
Rochester, N.Y. Robert Shoberg, Wollen- 
sak Optical Co., gave an historical résumé 
of the development of rotating prism cam- 
eras for motion-picture photography and 
concluded his talk with two 16mm sound 
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films which displayed the versatility of 


these cameras. The address was followed by 
an informal discussion. Thirty three persons 
were present, the comparatively small at- 


tendance being attributed to the sub-zero 
weather that on the date of the meeting 
broke a 25-year record.—A. E. Neumer, h 

Secretary-Treasurer, 147 Dale Rd., Roch- presents t e new Magnasync 
ester 10, N.Y 


Magnaphonic Sound Recorders 


The Chicago Section met December 13 at 
the Prudential Building with an attendance 
of 35. The meeting was opened with a film, mela quality & Teelareliihy 


The Chicago Tribune All Star Game, produced 


by Douglas Productions, Chicago, and ae MAGNASYNC 
narrated by Jack Brickhouse. — = . 
is the perfect answer— 


Che first paper, *‘A 16mm Process Con- 
trol Sensitometer,” was presented by 


George Colburn, Geo. W. Colburn Labora- | / d 

: ‘ 4 - to the needs of film producers, 
tory, Chicago. This paper described a sen- w large or small, feature or com- 
sitometer of the intensity-scale type, ex- mercial, because:— 


posing a full 16mm frame for each step. 
© it delivers clean, distor- 


Ihe instrument can be used with black- 2 
tion-free .sound. 


and-white or color film. A model was avail- 

able for inspection. The second paper, “A % a a \W © It is compact, light- 
Iransmission-Reflection Color Densitom- j mee: : L . weight, portable, meets 
\. Maurer, W. in | \ \ 4 ° the latest SMPTE stand- 


eter,” presented by John 
ards. 


M. Welch Scientific Co., Chicago, de- 


scribed a new process control densitometer \\ a elt serves every segment of 
for measuring full-frame 16mm or 35mm . : motion picture and spot TV pro- 
areas. A model of the instrument was avail- duction. 
able for inspection.—H. H. Brauer, Secre- The New MARK IX © Calida te at ented @ 
tary-Treasurer, c/o Bell & Howell Co.,  MAGNAPHONIC SOUND SYSTEM, SYSTEM “A” pay royalties on footage con- 
100 McCormick Rd., Chicago, 45. sumed. 
with built-in record play amplifier and remote 


A Canadian Section of the Society of control assembly is an engineering achieve- BUT MOST OF ALL, the MAG- 
Motion Picture and Television Engineers ment with exclusive features found in no other NASYNC MAGNAPHONIC line 
was authorized by the Board of Governors recorder. Has recording, playback, and bias contains exclusive features found 
in no other recorders, yet all 


at the meeting held at New York, January oscillator circuits enclosed in separate plug-in 
carry low, low price tags. 


25 y - - ’ - . “gree . 
25, following presentation of a petition to assemblies; easy accessibility to all amplifier 


components; push-button motor controls; re- Trust your own ears—trust your 
Sound Man's judgment. Switch 
to MAGNAPHONIC SOUND. 


the Board from members living in Canada. 


Ihe new section, with headquarters in , nat teal d-pl s 
m ntr nter, r rd- 
loronto, will hold its first technical meeting — a ee eee eee eee 


following completion of the organizational film-direct monitor switches. Available in 16mm, 


arrangements, and will include 180 mem- 17Yamm & 35mm priced from $2,145.00 


bers now living in Canada. 











In addition to approval of the Canadian 
Section, the Board authorized the establish- 
ment of two new student chapters, one at 
City College, New York, and the other 
at the Rochester Institute of Technology 
Ihe new chapters are under the direction 
of Faculty Advisors Martin Rich (CCNY 
and Hollis Todd (RIT). The Society has at 


present a student chapter at New York 7 - ’ 
University and a chapter at the University OTHER MODELS: 
MARK IX SYSTEM “‘B" includes Model 
G-932 microphone mixer with 2 
5 channel slide wire attenuators. 
A survey conducted by the Engineers Model X-400 $2,820.00 
Joint Council shows that salaries of engi- steers 
neers have generally lagged and are not is a completely synchronous 16mm Magnetic pp A gh ncner f madunee Mone 
mote control assembly packaged 
trial workers, carpenters, plumbers and detail. Can be operated in ‘‘console" position, in matching portable case. 


bricklayers. The Council, representing 13 as shown, or stacked as one unit. Features $2,520.00 
~ sas ’ ° 
engineering societies, conducted the survey 


of Southern California 


keeping much ahead of the pay of indus- film recording channel, professional in every 


or ' 


simple camera or projector interlock, instantan- TYPE 5 features built-in Monitor 
eous ‘‘film-direct'’ monitoring, and low power amplifier, separate overdrive torque 
consumption. Ideal for the low budget producer. motor, record gain control, and 
layback control. Priced from 
$985.00 sites 


Prices subject to change without notice $1,5 70.00 


covering the salaries of 93,000 engineers 
Data were obtained mainly from the pay- 
roll records of 350 companies. Prof. Edward 
B. Peck, Rutgers University, presented an 
analysis of the data to the Council at a 
meeting held January 17 at the Statler a: aS anon Athen © & : 7 

Hotel, New York. The report showed that a 

typical engineer in mid-career’ earns 

$10,000 a year, but if his salary had kept 5 2 AITIERA QUIPTE iT ee Tie 
pace with industrial increases since 1939, he ” 

would be earning $16,000. ‘*This is not an 


attractive return on the investment for an Dept. JS Kab) West 43rd St., 
engineering education,” Dr. Peck ob New York 36, N.Y.” JUdson 6-1420 


sery ed. 





The Bell & Howell Additive Color 
Printer is the result of intensive re- 
search and close collaboration with 
film laboratory specialists through- 
out the world. In addition to the 
features shown here, it incorpo- 
rates the latest innovations of 
Bell & Howell’s Continuous Film 
Printers which today print nearly 
all of the world’s commercial film. 


1. Controlled Color Density—Avail- 
able light is separated into the 
three primary colors: red, green 
and blue. A system of dichroics is 
used to produce only pure, narrow 
color beams. Color intensity is con- 
trolled by adjustable vanes which 
act as light modulators, permitting 
more or less of each color to pass. 
The three modified color beams are 
recombined at the aperture to pro- 
duce the density and color re- 
quired for correct printing. 


2. Increased IIlumination— Equipped 
with 1,000 watt, high-intensity, pre- 
aligned printing lamp. An electri- 
cal interlock prevents the lamp 
from burning unless blower is in 
operation. Illumination can be re- 
duced for black and white printing. 


3. Variable Speeds —60, 90 and 120 
feet per minute. 


4. integral Fader—Built into the 
lamphouse. Adjustable to produce 
the desired fade length. Fade 


THE NEW BELL & HOWELL 
ADDITIVE COLOR PRINTER! 


This totally new color printer offers seven advanced features... 
sets new standards for technical precision and operating convenience. 


lengths of 20, 36 and 48 frames are 
available on 16mm printers, and 
16, 32 and 48 frames on 35mm 
printers. Fade adjustments may be 
changed during the printing run to 
produce any of the three lengths. 


5. Visual Circuit Inspection—Five 
pilot lights (with dousers) are 
mounted on each of the three color 
banks to permit visual inspection 
of the electrical circuitry for ease 
of maintenance. Electronic compo- 
nents are replaced as units, vir- 
tually eliminating lost production 
due to maintenance down time. 


6. Automatic Operation—Color and 
illumination cue controls are ac- 
tuated by a perforated control tape 
which is pre-punched on the pro- 
gram perforator. The tape passes 
through a reader built into the con- 
sole base of the printer and con- 
trols all necessary printing func- 
tions with the exception of the fade. 


LIGHT PATTERN FOR THE 
THREE PRIMARY COLORS 


N 
» 


PRINTING 
SPROCKET 








me Fs 
| a 
[hy ({ a7 (| 87 











7. Easily Accessible Controls — 
Mounted on a panel above the 
printer lamphouse. The film foot- 
age counter registers up to 10,000 
feet of film and can be reset at the 
start of each film run. The auto- 
matic fader counter permits the 
operator to keep count of fades if 
they are to be varied in length dur- 
ing printing. Both counters are il- 
luminated for easy viewing. 


AVAILABLE ACCESSORIES 


®@ Program perforator for producing 
control tape 


® 1000 watt rectifier for DC 
® Margin printing kit for light print- 
ing edge numbers (16mm) 


® Sensitized patch cueing kit to 
eliminate notching 


For further information, write Bell 
& Howell, Professional Equipment 
Division, 7185 McCormick Road, 
Chicago 45, Illinois. 
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SPECTRA 
Brightness Spot Meter 





blue 


@ Checks 
backing for matte shots di- 


uniformity of 
rectly from camera position 


@ Checks brightness of seiocted 
areas on set to determine 


brightness range 


@ Checks color temperature of 
light sources to maintain uni- 
form color quality 


@ Shows footcandle output of 
individual light units without 
interference from other sources 


@ Measures uniformity of illum- 
ination and discoloration of 
projection screens for any dis- 
tance or angle 


® Maintains standard brightness 
and COLOR TEMPERATURE of 
printer lights 


PHOTO RESEARCH CORP. 


KARL FREUND, President 
837 North Cahuenga Blvd. 
Hollywood 38, Calif. 
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Mathematics for Electronics 
With Applications 


By Henry M. Nodelman and Frederick W. 
Smith. Published (1956) by McGraw-Hill 
Book Co., 330 W. 42 St., New York 36. 
360 pp. + 14 pp. appendix + 14 pp. index, 
Illus. 6 X 9 in. Price $7.00. 


As its title implies, this book is intended 
primarily for the study of certain topics in 
mathematics which are useful in the analy- 
sis of problems arising in electronics. Most 
of the material, therefore, applies to only 
one part of the field of motion-picture engi- 
neering. However, much of the theory is of 
general interest, since it is applicable to 
broader problems of the motion-picture 
art 

There are some sections and problems 
which relate to specific phases of the mo- 
tion-picture field. One section and problem 
both concern disk recording, one section 
illustrates an application of the theory to 
luminance problems, and a problem con- 
cerns an acoustics application, that of loud- 
ness-weighting equalization. These, how- 
ever, constitute only a fraction of the total 
volume. Thus, although the book is speci- 
fically useful in some cases, it might not be 
one to which the motion-picture engineer 
would normally refer for general informa- 
tion. 

For the field of electronics, however, the 
book represents a different and refreshing 
approach to higher mathematics — that of 
“learning by doing.’’ For the person who 
has, in the words of the authors, “‘a back- 
ground of elementary calculus, physics, and 
elementary network theory,” it helps to 
bridge the very important and often neg- 
lected gap which exists between the mathe- 
matical theory as presented in most text- 
books, and the application of this theory to 
the solution of practical problems. In place 
of carefully rigorous proofs often found in 
mathematics textbooks, practical problems 
are numerically solved to illustrate the 
methods of solution. In many cases, these 
problems serve as proofs. 

The presentation of information is, on the 
average, extremely good. The inherent 
drawback to the “learning by doing” 
method, that of learning to solve only 
specific problems, is to a great extent over- 
come by the wealth of different types of 
problems presented. 

The subject material includes dimen- 
sional analysis, determinants and matrices, 
Taylor series, and Boolean algebra. One 
serious omission is the lack of any discus- 
sion of Fourier Series. On page 360 this 
topic is rated higher in importance than 
such topics as Laplace Transforms and 
Matrix Algebra. However, although the 





latter subjects are covered in some detail, 
only a few references are made to Fourier 
Series and Fourier Transforms, and no- 
where are the general Fourier Series ex- 
pansion formulas given. Also, the exten- 
sion of the determinant theorem 5-7B on 
page 90 is not valid, and equation 5-45 on 
page 91 is therefore in error. 

Although these drawbacks, particularly 
the omission of the Fourier technique, re- 
duce the value of the book, the material is 
well arranged and provides the student with 
the often-lacking motivation for study. 

In conclusion, the lack of problems per- 
taining to the motion-picture field makes 
the book of only general interest to many 
motion-picture engineers, but electronics 
and television engineers should find it in- 
teresting and useful.—Harvey W. Mertz, 
TechRep Div., Philco Corp., Tioga and C 
Sts., Philadelphia 34. 


Lenses in Photography 


By Rudolf Kingslake. Published (1951) by 
Case-Hoyt Corp. for Garden City Books, 
Garden City, N.Y. 246 pp. Illus. 83 X 54 
in. Price $2.95 


(Edit. Note: Through no fault of the present 
reviewer, this book has far too long awaited 
attention in the Journal.) 


The inquiring cameraman who wants to 
know how and why one lens differs from 
another frequently lacks mathematics. 
Without this background to study advanced 
texts, he may find little of substance in 
popular articles to answer his questions. 
This is the man to whom Mr. Kingslake’s 
book is addressed. 

The book contains much of factual con- 
tent, even for the man who has sufficient 
mathematics to follow advanced texts, and 
is presented in easily understood language. 
Terms are precisely defined and terminol- 
ogy is consistent throughout the text. Well- 
conceived illustrations demonstrate very 
effectively such lens defects as different 
types of distortion, coma, ghost images and 
flare. The story on types of photographic 
objectives provides good historical back- 
ground. Motion-picture taking and projec- 
tion lenses are adequately covered. A bib- 
liography is included for more detailed 
background when required. Coverage is not 
confined to lenses, but includes such ma- 
terial as screens, viewfinders, shutters, con- 
densers used in projection, stereoscopy and 
perspective. 

Where mathematical terms or formulas 
are used, their significance is explained by 
diagrams or photographic __ illustrations. 
Thus, in entering into a discussion on 
specular and diffuse densities of an emul- 
sion (a point ordinarily avoided in cursory 
popular treatments), the author provides 
simple diagrams which make the technical 
content clear and interesting. This ma- 
terial follows and emphasizes a related 
discussion on reflection from projection 
screens. Through such treatment, the reader 
is easily introduced to a gratifyingly wide 
range of subject matter. In this reviewer’s 
opinion, the book is a masterpiece of clear, 
simple writing.— Bernard D. Plakun, General 
Precision Laboratory Inc., Pleasantville, 


is 
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Cand developments) 
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Further information about these can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 


endorsement of the products or services 





The Bolex H-16 Reflex, a product of 
Paillard Products, Inc., 100 6th Ave., New 
York 13, represents a further development 
of the company’s H-16 Cameras in the area 
of viewing and focusing. In this camera the 
image is picked up behind the lens in front 
of the shutter by a semi-reflecting prism, 
and can then be viewed right side up and 
six times enlarged from behind the camera 
through the evye-level focus. The evye-level 
focus is equipped with an adjustment for 
various eyesights. The new camera requires 
specially designed lenses, also produced in 
Switzerland, because the reflex prism af- 
fects the optical correction of short focal 
length lenses. The special lenses are en- 
graved RX on the barrel to distinguish 
them from the regular line of Kern-Paillard 
16mm lenses. Prices for the Bolex H-16 
Reflex range from $419.50 to $535.50, 
depending upon the lens. 


A new model of the Line Densitometer 
has been produced by the Baldwin Instru- 
ment Co., Brooklands Works, Dartford. 
Kent, England. The instrument is basically 
a transmission densitometer with special 


mm 
Ss ol 


both 


meter 
amp which 
a lens system, the 
light passes through 
projected onto the photo- 
h the defining aperture and color 
quired. The instrument is re- 
o have an accuracy of 0.02 up to 
and 0.02 to 0.1 for densities be- 

el and 4. 
lhe output from the vacuum photocell is 
nto a highly stable d-c amplifier the 
output from which is indicated on a moving 
coil meter. A 3-position switch enables the 
on of the appropriate density range. 
ible feature is the linearity of the 


ale. 


Color Television Incorporated has been 
renamed California Technical Industries 
but the CTI registered trademark remains 
unchanged. The firm was organized to 
develop and promote a_line-sequential 
system of color television, but its activities 
in this field ended five years ago when the 
Federal Communications Commission des- 
ignated another type of color system as the 
national standard. The firm recently moved 
from San Carlos to Belmont, Calif. Its 
chief products are specialized test instru- 
ments for the electronic, aircraft and mis- 
sile industries. 


A single-cable Industrial Television Con- 
trol System which combines both visual 
observation and remote control throughout 
a plant over a closed-circuit television sys- 
tem, has been introduced by the Jerrold 
Electronics Corp., 23d and Chestnut Sts., 
Philadelphia 23. One use of the system is 
that of protection. For example, a watch- 
man can scan the faces of visitors or em- 
ployees on a TV screen and examine 
identification from a considerable distance, 
while opening or closing the gate by means 
of a remote-control switch. This system is 
reported to carry all functions, 2-way com- 
munications, 2-way pictures and remote 
control over a single coaxial cable. 


The Optical Industry Directory has just 
been issued for 1956-57 by the Optical 
Publishing Co., Huntington, N.Y. The 307- 


en 

il 

ames of 

been adde d 

the previous issue. 

tains a list of optical 

ind services and an area listing 
npanies that supply the items. 
new sections lists the names, 
tions and specialties of in- 
onn The Dire 


blishers and is priced at $5.00 


tory is available 


Complete sound studios and other rental 
services are described in a new brochure 
from the Rolab Photo-Science Laboratories, 
Sandy Hook, Conn. Located on Connecti- 
cut’s Routes 6 and 202, the sound stage 
building is one mile from the state high- 
way. Studio rental per day, including 
electric current from 9 A.M. to 6 P.M., is 
$60.00. The rental 
lighting equipment. Also available are 
cameras including Cine Specials, Arriflex, 
Mitchell, DeVry, Debrie Parvo and Bam- 
berg-Ascania at rentals ranging from $7.00 
to .00 a day. The laboratories are 


includes complete 


equipped for chemical, biological, industrial 


and general experimental work. 


Twelve special cameras, with one of the 
most difficult-to-produce optical systems 
ever attempted, will soon go into production 
for a unique task that of photographing 
an object the size of a basketball traveling 
at twice the speed of sound 250 miles dis- 
tant. 

The object is the earth satellite to be 
launched during the coming International 
Geophysical Year. The 10-ft cameras will 
be placed in carefully selected locations 
throughout the world to photograph the 
man-made satellite at various points -in its 
orbit. Two of the cameras will be set up in 
the United States, one at White Sands 
Proving Grounds, N.M., and the other at 
Patrick Air Force Base, Fla. 

The production of the optical system 
for the cameras is being undertaken by the 
Perkin-Elmer Corp., Norwalk, Conn. Dr. 
James Baker, President of Spica, Inc., de- 
signed the 20-in. aperture, ultrafast f/1.0 
apochromatic lens for the camera. The 
cameras have a 30° field of view. The lens 
design calls for three aspheric corrector 
plates with a total of four aspheric surfaces 
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Professional Services 











REVERSAL FILM CHEMICALS 
for FILM and TV LABORATORIES 


ATKINSON LABORATORY 
7070 Santa Monica Blvd. 
Hollywood 38, California 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 
The most illumination for the least investment 
CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING 
write for catalog 
NATURAL LIGHTING CORP. 
612 W. Elk, Glendale 4, Calif. 














MITCHELL CAMERAS 
16mm—35mm—70mm and accessories 
for all applications 
Industry—Science 
CHARLES AUSTIN 
Technical Representative 
521 Fifth Ave., New York 17, N. Y. OX 7-0227 


Studios Research 


PHOTOGRAPHIC 
INSTRUMENTATION 
Bich sre in 


Motion-Picture Photography 


Photographic Analysis Company 
100 Rock Hill Rd., Clifton, N. J. 
Phone: Prescott 8-6436 














CRITERION 
FILM LABORATORIES, INC. 


Complete laboratory facilities for 16 
& 35mm black-and-white and color 


33 West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


PROFESSIONAL MOTION PICTURE 
PRODUCTION EQUIPMENT 
Cameras, Sound Recording, Editing, 
Laboratory and Affiliated Equip. 
Counting Services by Qualified Engineers 
Domestic and Foreign 

EQUIPMENT CORP. 
10 E. 52nd St., NYC 
Cable: REEVESQUIP 








ELLIS W. D’ARCY & ASSOCIATES 
Consulting and Development Engineers 
Xenon-Arc Applications 
Motion-Picture Projection 
Magnetic Recording and Reproduction 


Box 1103, Ogden Dunes, Gary, Ind 
Phone: Ogden Dunes 245) 





WILLIAM B. SNOW 
Consulting Engineer 
Acoustics—£lectronics 
Stereophonic Recording 
1011 Georgina Avenue 
Santa Monica, California 
EXbrook 4-8345 











FISCHER PHOTOGRAPHIC 
LABORATORY, INC. 
MErrimac 7-5316 
1731 N. Mobile Ave., Chicago 39 





FILM PRODUCTION EQUIP. 


The world’s largest source of supply for prac- 

tically every need for pr ng, 

recording and editing motion picture films. 
Domestic and Foreign 


S.0.S. CINEMA SUPPLY CORP. 
Dept. TE, 602 W. 52 St., N.Y.C.-Cable: SOSOUND 
Western Branch: 6331 Holly'd Blvd., Holly’d, Cal. 














FILM PRODUCTION EQUIPMENT 
RENTALS SALES SERVICE 
Cameras, Projectors, Recorders 
Lighting, Editing, Lab. Equipment 
Our Overseas Dept. Equipped for Fast 

_ Foreign Deliver 
Free Catalogs Available 
FLORMAN & BABB 
68 West 45th Street New York 36, New York 
Cable: FLORBABB, New York MU 2-2928 


VIDEO FILM LABORATORIES 
Complete Laboratory 16MM Service for 
Producers Using Reversal Process 
Also 16MM Negative and Positive Developing 
Write for Price List 
Video Film Labs are now located at 
350 W. 50th St., New York 19. JUdson 6-7196 











16MM REVERSAL PROCESSING 


ROUND-THE-CLOCK HI-SPEED 
SERVICE ON TRI-xX, DUPONT 930 4 931 











Over four million feet of film successfully proc- 
for TV, School and industry. Rate only 

3¢ per foot. 

WE CONVERT AURICON CINE-VOICE 

TO 400 FOOT MAGAZINE OPERATION 


HAROLDS PHOTO & TV—Sioux Falls, 5. Dak 











ROCKY MOUNTAIN HEADQUARTERS 
For 16mm Film Services 
Processing—Printing—Recording 
Editing—Production—Rental—Sales 
DuPont, Eastman and Fastax films in stock 

Write for Price List 


WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. TAbor 5-2812 

















Professional cards available to 





members 12 insertions, 2 x 1 in., $60 
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and a 32-in. mirror. The mechanical por- 


tion of the cameras has been designed by 
Joceph Nunn and Associates, Los Angeles, 


Boller 


and will be manufactured by and 


Chivens, Pasadena, Calif. 





A 3.45mm wide-angel lens designed for 
compactness has been announced by Traid 
Corp., 1/136 Ventura Blvd., Encino, Calif. 
Known as the Traid 720, the lens covers 
an area 165° both horizontally and verti- 
cally and is available either in a gun camera 
mount or a C mount. It is equipped with 
an iris ring adjustment from //1.5 to f/8.0. 
With the gun camera mount, the lens pro- 
trudes 44 in. from the front plate of the 
camera and measures 4 in. in diameter at 
its widest point. 


Traid Corp. has announced the opening of 
its new plant at 17136 Ventura Blvd., 
Encino, Calif. The new structure 
modern design, built around an open patio 
with a reflector pool. All the offices have 
outside windows. In addition to 
rooms and offices the plant provides facili- 
ties for engineering activities, especially 
in the fields of research and development. 


is of 


show- 





S. Knox 


a new 


6001 
is distributing 
apparatus for operating laboratory water 


Arthur S. LaPine & Co., 
Ave., Chicago 29, 


baths, manufactured by Techne (Cam- 
bridge) Ltd., Duxford, England. The case 
dimensions of this compact unit are 5} 
xX 44 X 34 in. and the overall length is 
10 in. It weighs 5} lb and is attached 
to any size container by a_ rubber- 
cushioned clamp. It acts as heater, con- 
troller, stirrer and circulator with a built-in 
pneumatic control system sensitive to 
within +0.05 C, 
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These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Administrative Engineer. The SMPTE’s Staff 
Engineer, Henry Kogel, is seeking a new position, 
after 6 years working with SMPTE Engineering 
Committees and the motion-picture standards 
program; also serving as Secy, American Stand- 
ards Assn. Sec. Committee PH22, and Tech. 
Secy, International Standardization Orgn. Tech. 
Com. 36, Cinematography; 2 years, previously, 
develop. engr. with Sperry Gyroscope Co.; 
B.S. Elec. Eng., Columbia Univ., 1948, after 
military service as radio off.; age, 37; married; 
N. Y. area pref. ; complete résumé upon request— 
Henry Kogel, 19-24 202 St., Bayside 60, N. Y.; 
Tel. BAyside 9-3574, or at SMPTE, LOngacre 


5-0172. 


Photographic Development Engineer. Free- 
lance or consultation. Long experience in design, 
deveiopment and production engineering of both 
military and commercial motion-picture and still 
cameras and projectors, enlargers, film editors, 
lapsed time and sequence cameras, viewers, 
automatic aperture controls, stereographic, 
press cameras, etc. Military and commercial 
references available on request. Write: P.O. 
Box 601, Jamaica 31, N.Y. 


Apprentice Film Editor. Seeks summer position 
Currently cinema student at CCNY; previously 
at UCLA with top grades. Meyer Odze, 1669 
Macombs Rd., Bronx 53, N.Y. 


Motion Picture and Television Production 
December graduate of Television Workshop; 
thorough knowledge of film and television tech- 
niques, including film transmission equipment, 
kinescope recording, optics, film markets, library 
methods. Specialty film genealogy, set lighting 
and decorating, and electrical effects. Cur- 
rently secretary of the Society of Cinema Collec- 
tors and Historians. Age 33, married. Résumé 
on request. Larry Morales, 37-16 55th St., 
Woodside, N. Y. 


Laboratory Engineer. Over 10 years in design, 
procurement and co-ordination of plant, print- 
ing, developing and auxiliary equipment. Esp. 
interested in film sequence-of-operation planning 
or similar industrial engineering function in 
sympathy with MIT degree and experience. 
Position might be with a lab, producer, ad 
agency, or TV facility. Fred Bray, 40 Ryerson 
Place, Closter, N.J. Closter 5-1766J. 


Positions Available 


Sales Engineer for sound-on-film 16mm cameras. 
Start $6,600/yr with opportunity for advance- 
this is our 26th 
year in business, see our ads in your SMPTE 
Journals. To work in Hollywood cffice with Sales 
Manager, handle customers and answer mail, 


ment with established company ; 


covering sales and service of Auricon 16mm sound- 
on-film optical and magnetic recording cameras 
Technical knowledge of, or experience as 16mm 
producer, professional cameraman, soundman, or 
both, is necessary. Also ability to write good 
technical letters. Send résumé, with references, to: 
Walter Bach, Berndt-Bach, Inc., 6900 Romaine 
St., Hollywood 38 


February iJ3/ 
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Aerial Photographic Technician sought to take 
motion pictures and still photographs of equip- 
ment under aerial test. Must be experienced in 
installation and alignment of aerial cameras, 
familiar with wiring and control circuits, and 
be able to operate and trouble shoot aerial camera 
wiring. Capable of performing laboratory work to 
produce photographs and records obtained from 
motion-picture and still cameras and photo- 
recorders, and of supervising all aerial photo- 
graphic activities 
excellent 


Relocation expenses paid; 
working conditions; 
advancement by merit: company-paid benefits 


salaries and 


Write qualifications and experience to: Mr. A. J. 
Page, Department 334, Personnel Administra- 
tion, IBM Corporation, Airborne Computer 
Laboratories, Owego, N.Y. 


Television Film Director. Major department 
head with proven record of administrative, 
technical and leadership ability sought by WPIX, 
New York, to supervise all film operations at 
station. Man with outstanding qualifications will 
be offered salary in five figures. Write full details 
to: L. J. Pope, WPIX, Inc., 220 East 42d St., 
New York 


vy Vere vv 


Motion Picture Equipment Sales Representa- 
tive. Familiar with professional production 
equipment. Write fully or call Mr. Florman, 
Florman & Babb, Inc., 68 West 45th St., New 
York 36. MU 2-2928. 


Motion Picture Equipment Maintenance 
Men. Expert on Mitchells, Bell & Howells, 
Auricons, Cine Specials, Moviolas, amplifiers, 
etc. Write fully or call Mr. Florman, Florman 
& Babb, Inc., 68 West 45th St., New York 36. 
MU 2-2928 





CLASSIFIED ADVERTISING 
First three lines $5.00 
Each additional line $1.00 
per inch $13.00 











DID YOU EVER SPOIL WORK because your lights 
di du pectedly? There is a simple, inex- 
pensive remedy—a constant voltage transformer 
which you can afford. Drop us a postcard. M. R. 
Company, Box 1220-FC, Beverly Hills, California. 





















If your prints 


what happens? 


Brittleness... 
shrinkage...curl... 
buckle...a picture in and 
out of focus... damaged 
sprocket holes... film breaks. 


Peerless “RH” treatment 
will correct these conditions. 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 


Dry Out 
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> Better Color 

> Lower Cost Prints 

> Complete Color Control 

> Protects Original Footage 


Specially designed mixers assure consistency 
of all solutions 


byron a 

| ® indi yy | 

color-correct oF ; 
16mm Color Prints ‘ y 


on EK positive stock Completely automatic recirculation and fil- 


tration system refines solutions and main- 
tains constant temperature 


through an 


intermediate 

negative 

from 16mm 
color originals Constany quiliiniiiie: Miami heuliins of 
pesporse Pacer car cg op 





For information and r 
price list, write, phone or wire Laboratory 


FEderal 3-4000 | 1226 Wisconsin Ave., N.W. 
Washington 7, D.C. 








COMPLETE PRODUCER SERVICES...COLOR AND BLACK-AND-WHITE PROCESSING AND PRINTING 
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Hotel Heide Jackson, Miss 

Deut e Kin Gesellscha M I i I 
B Ger 

I Socie ( ( Annual M g, Mar S 
H N York 

Optical Socie f Amer M Statler Hotel, New York 

l N ear Congress, Nuclear Engineering and Science Conference 
Mar. 11-14, International Atomic Exposition Mar. 11-15, Ho 
La c in Equipment Conference Mar 14-15, Atom 
Energ 1 Industr Conference Mar. 14-15, Convention Hall, 
P ‘ 

Radio Engineering Show and IRE National Convention, Mar. 18-21, 
New York Coliseum, New York 


M i \ ymation Exposition, Mar. 18 


New \Y 

American Physical Society, Mar. 21-23, | of Pennsylvania, 
idely Pa 

International Photogr aphi ij xposition, Mar ??-31, National G 
Armory, Washington, D. ( 

American Institute of Electrical Engineers, American Society of 


inical Engineers, Engineering Management Conference, Mar 
8, William Penn Hotel, Pittsburgh, Pa 
American Rocket Society, Spring Meeting, Apr. 3-5, Washington, I 
American Chemical Society, Apr 12, Miami, Fla 
National Electrical Industries Show, Apr. 8 
New York 


Armour Research Foundation, Institute of Radio Engineers, Confer 


on Electronics in Industry, Apr. 9, 10, Illinois Institute of Tec hnology, 


Chicago 


National Academy of Sciences, Apr. 22~24, Washington, D. C 


SMPTE Officers and Committees: 


Trade Show Bldg., 


lar 


Me- 


+> 


). ¢ 


11, 71st Regiment Armory, 


ence 


Symp non Role of Solid State Phenomena in Electric Circuits 
P. hnic Institute of Brooklyn, Apr. 23-25, Engineering Societi« 
Building, Ne York 

Armour Resear Foundation, National Industrial Research Con- 





f e, Apr. 24, 25, Conrad Hilton Hotel, Chicago 

American Physi Apr. 25-27, Washington, D. ¢ 

Institute of Radio Engineers, Annual Spring TV Conference, Apr 
7, Engineering Society Bldg 

81st Semiannual Convention of the SMPTE, including Equipment 
Exhibit, Apr. 29-May 3, Shoreham Hotel, Washington, D. C. 

Components Symposium, May 1—3, Morrison Hotel, Chicag 

Acoustical Society of America, May 23-25, New York 

American Society for Testing Materials, June 16-21, Chalfonte-Haddon 
Hall, Atlantic City, N. J 

American Institute of Electrical Engineers, Summer General Meeting, 

24-28, Montreal, Que 

International Symposium on Physical Problems of Color 


il Society, 


, Cincinnati, Ohio 


El roni 


June 
Television, 
sponsored by International Union of Pure and Applied Physics, 
French Physical Society, French Society of Radioelectricians, Frencl! 
Society of Vacuum Engineers, July 2-6, National Conservatory of 
Arts and Crafts, Paris 


Western Electronic I 


Show and Convention, Aug. 20-23, Cow Palace, 
San Francisco 

82nd Semiannual Convention of the SMPTE, including Equipment 
Exhibit, Oct. 4-9, Philadelphia-Sheraton, Philadelphia. 

National Electronics Conference, Oct. 7-9, Hotel Sherman, Chicago 

83rd Semiannual Convention of the SMPTE, including Equipment 
Exhibit, April 21-26, 1958, Ambassador Hotel, Los Angeles. 

84th Semiannual Convention of the SMPTE, Oct. 20-24, 
Sheraton-Cadillac, Detroit. 

85th Semiannual Convention of the SMPTE, including International 
Equipment Exhibit, May 4-8, 1959, Fontainebleau, Miami Beach. 

86th Semiannual Convention of the SMPTE, including Equipment 


Exhibit, Oct. 6-10, 1959, Statler, New York. 


1958, 


The rosters of the Officers of the Society, its Sections 


Subsections and Chapters, and of the Committee Chairmen and Members were published in the April 1956 Journal. 
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of the Society 
of Motion Picture 


and Television Engineers 


Acme Film Laboratories, Inc. The Jam Handy Organization, Inc. 
Alexander Film Co. Jamieson Film Co. 
Altec Companies Kalart Co. 
Animation Equipment Corp. Kling Photo Corp. (ARRI Div.) 
Ansco 
C. S. Ashcraft: Mfg. Co. 
Audio Productions, Inc. 
The Ballantyne Company 
Bausch & Lomb Optical Co. 
Bell & Howell Company 
Berndt-Bach, Inc. Mecca Film Laboratories, Inc. 
Bijou Amusement Company Mitchell Camera Corporation 
Buensod-Stacey, Inc. Mole-Richardson Co. 
Burnett-Timken Research Laboratory Motiograph, Inc. 
Byron, Inc. Motion Picture Association of America, Inc. 
CBS Television Allied Artists Products, Inc. 

Terrytoons, Inc. Columbia Pictures Corporation 
Loew's Inc. 
Paramount Pictures Corporation 
Republic Pictures Corp. 
RKO Radio Pictures, Inc. 
Twentieth Century-Fox Film Corp. 
United Artists Corporation 
Universal Pictures Company, Inc. 
Warner Bros. Pictures, Inc. 


Kollmorgen Optical Corporation 
Lorraine Carbons 
Major Film Laboratories Corporation 
J. A. Maurer, Inc. 

Precision Film Laboratories, Inc. 


The Calvin Company 

Capital Film Laboratories, Inc. 
Oscar F. Carlson Company 
Century Lighting Corp. 
Century Projector Corporation 
Cineffects, Inc. 

Cinema Engineering Company 
Cinema-Tirage L. Maurice 
Cine Products Supply Corporation Motion Picture Printing Equipment Co. 
Geo. W. Colburn Laboratory, Inc. Movielab Film Laboratories, Inc. 
Comprehensive Service Corporation Moviola Mfg. Co. 


Consolidated Film Industries National Carbon Company, A Division of Union 


DeFrenes Company Carbide and Carbon Corporation 
DeLuxe Laboratories, Inc. 


Desilu Productions, Inc. 

Dominion Sound Equipments Limited 

Du Art Laboratories, Inc. 

E. |. du Pont de Nemours & Co., Inc. 

Eastman Kodak Company 

Elgeet Optical Company, Inc. 

Max Factor & Co. 

Fordel Films, Inc. 

General Electric Company 

General Film Laboratories Corporation 

General Motors Photographic 

General Precision Equipment Corp. 
Ampro Corporation 
Askania Regulator Company 
General Precision Laboratory Incorporated 
The Hertner Electric Company 
International Projector Corporation 
J. E. McAuley Mfg. Co. 
National Theatre Supply 
The Strong Electric Company 


National Screen Service Corporation 
National Theaters Amusement Co., Inc. 
Neighborhood Theatre, Inc. 
Neumade Products Corp. 

Northwest Sound Service, Inc. 
Panavision Incorporated 

Pathe Laboratories, Inc. 

Polaroid Corporation 

Producers Service Co. 

Projection Optics Co., Inc. 

Radiant Manufacturing Corporation 
Radio Corporation of America 

Reid H. Ray Film Industries, Inc. 
Reeves Sound Studios, Inc. 

Charles Ross, Inc. 

S.0.S. Cinema Supply Corp. 

SRT Television Studios 

Shelly Films Limited (Canada) 
Technicolor Motion Picture Corporation 
Titra Film Laboratories, Inc. 

Van Praag Productions 

W. J. German, Inc. Alexander F. Victor Enterprises, Inc. 
Guffanti Film Laboratories, Inc. Victor Animatograph Corp. 
Hollywood Film Company Westinghouse Electric Corporation 
Houston Fearless Westrex Corporation 

Hunt's Theatres Wilding Picture Productions, Inc. 
Hurley Screen Company, Inc. Wollensak Optical Company 





